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THE  UNITED  STATES  LIGHTHOrSE  BOARD. 


Treasi  RY  Department, 
Office  of  the  Ltght  IIoise  Board, 

Wmhimiton,  IK  (\,  October  ^'fi,  isOl. 

Sib:  The  Ligbt-House  Eoai*d  Las  the  boiior  to  submit,  for  your  in- 
fonnation  and  that  of  Congress,  the  following  report  of  the  work  done 
under  its  direction  during  the  fiscal  year  which  ended  on  June  30,  1891 : 

At  the  close  of  the  year  there  were  under  the  control  of  the  Lijrlit- 
House  Establishment  the  following-named  aids  to  navigation : 

Light-hooBes  and  beacon  lights,  including  the  299  poRt-lights  in  t)ie  third, 

fourth,  fifth,  sixth,  «nghtb,  twelfth,  and  thirteenth  light-house  districts 1,  !<»" 

Light-ships  in  position 28 

Light-ships  for  relief 1 

Electric  bnoys  in  posit i<»n {\ 

Gas  buoys  in  position 1 

Fog-signals  operated  by  sh'niii  or  hot  iiir 9*J 

Fog>signala  operated  by  clockwork l?<«i 

Post-Hglits  on  the  western  rivers 1,  :j(W 

Day  or  nnlighted  beacons 3i»l 

Whistling  buoys  in  position r)9 

Bell  buoys  in  position 79 

Others  buoys  in  position,  incliidiii^;  pile  huo>  ;  :iim1  st:ikrs  In  lilili  ili.trii  t  and 
thirty  buoys  in  Alaskau  wattTH 4,  201 

In  the  construction,  care,  and  maintenance  ol'  Miescaids  to  nnvi^ation 
there  were  employed : 

Steam  tenders '       28 

Steam  launches 4 

Sailing  tenders 2 

Light-keepers 1,  (>82 

Other  employes,  iuchidiiig  rrcws  ol*]iji;ht-shi|>s:iiHl  t<'in!<'rs 8<)X 

borers  in  charge  of  western  river  lights 1, 120 

NEW  LKillTS. 

Ihe  following-named  new  lights  were  established  during  the  fiscal 
ar: 

Coney  Island^  New  York  Harbor ^  New  YorJc. — A  fourth  order  light, 
August  1^  1890. 
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Hor»e  Landing  PoHtlAght^  Xo.  69^,  St.  Johm  River,  Florida. — A  tu- 
bular-lantem  WghU  Jiumary  1,  1801. 

Fort  Gates  Post-Light^  No.  75.  t^f.  Johfis  River,  Florida. — A  tubular- 
lantern  light,  January  1, 1801. 

Oeorgetmcn  Post-Light,  No.  106^,  St.  Johns  River j  Florida. — A  tubular- 
lantern  light,  January  1,  1801. 

Salisbury  Beach  Range^  entrance  to  Netchuryport  Harbor,  Mansachu' 
setts. — Two  tubular-lantern  lights,  January  0,  1801. 

West  Chop  Light- StatioHy  Vineyard  Sound,  MasH(u*h metis. — An  a^ldi- 
tional  light  (tubular  lantern),  January  20,  1801. 

OuU  Shoalj  Pamlico  Sounds  North  Carolina. — A  fourth-order  light, 
February  1, 1801. 

Roe  Island^  Suisun  Bay,  California. — Afltlhorder  light,  February  16, 
1891. 

Pamli^  Pointy  Pamlie4>  Sound,  NorihCarolina. — A  fourth-order  light, 
'  March  9,  1801. 

Point  Loma,  seacoast  of  California. — A  third-onler  light,  March  1*3, 
1891. 

Chicago  Pierhead  Range  (front),   Chicago  Harbor,   Lake   Michigan, 
Illinois. — A  tubular-lantern  light,  March  31,  1801. 

Gordon  Landing  Pierhead,  Lake  Champlain,  Verjnont. — A  tubular-lan- 
tern light,  April  14,  1801. 

Netcport  News  Middle  Ground,  Hampton  Roads,  Virginia. — A  fourth- 
order  light,  April  15,  1801. 

South  Pass  East  Jetty,  Mississippi  River,  Louisiana. — A  li ft  h  order 
Ught,  April  15, 1801. 

Head  of  the  Passes  West  Jetty,  Missi4tsippi.  River,  Louisiana, — A  fifth- 
order  light,  April  15,  1801. 

Qrosse  Isle  Range,  Detroit  River,  Michigan. — Two  lens  hni tern  liglits, 
April  20,  1801. 

Portage  Lake  Pierhead  Range,  Lake  Michigan,  Michigan. — A  fourth- 
order  light  and  a  lens-lantern  light,  April  30,  ISOl. 

Cedar  River  Range,  Green  Bay,  Michigan. — Two  tubular-lantern  lif^lits, 
opening  of  navigation,  1801. 

Windmill  Point  Range,  Detroit  River,  Michigan. — A  sixth-order  li^^lit 
and  a  lens-lantern  light.  May  20,  1801. 

Walker  Island  Post-Light,  Columbia  River,  Oregon. — A  tubular-lantern 
light,  May  22,  1801. 

Barloic  Point  Post-Light,  Columbia  Rit^er,  Washington. — A  tubular- 
lantern  Uglit,  May  22,  1801. 
lid-Channel  Post-Light,  Columbia  River,   Washington. — A  tubular- 
lantern  light,  May  22,  1801. 
\louni  Coffin  Post-Light,  Columbia  River,Washington. — A  tubular- 
lantern  light,  May  22,  1801. 
Eunters  Post-Light,  Columbia  River,  Oregon. — ^A  tubular-lantern  light^ 
May  22, 1891. 
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•cituate  Harbor,  Mmnaehiutetta, — A 

1891. 

Tiitrets  Signal,  Cleveland  Harbor, 
1891.     (Displayed  tcom  tog-signal 

crew  of  wrecks  near  the  break- 

necticut. — A  tubular-lantnm  liglit, 
,  Connecticut. — A  tubular-lantern 
inecticut. — A  tubular-laatem  light, 
inecticut. — A  tubular-lantern  lif^ht, 
nnecticMt. — A  tubnlar-Jautem  light, 

IIQNALS. 

wfv^,  estiibliahcd  at  the  following- 

-A  bpll  struck  by  machinery,  July 

ehmettH. — A  bell  struck  bymachin- 

niiie. — A  liell  struck  \\y  machinery, 

e.— A   hell   struck   by  macbiuerj-, 

fornia.—X   10  inch   steam  whistle, 

)(.— A  l«-incli  steain  whistle,  Sep- 

'i»viinHin.~\  10-inch  wteam  whistle, 

.V(Ms«<-/<M«eH«.— A  bell  struck  by 

cliijjiin.—A  flr«t-clas8  Hteam  siren, 

-A  bell  struck  by  Imnd  in  answer 

Varrom,  Maine.~A  bell  struck  by 

ox  Mand  Thoroughfare,  Maine.-A. 
n\  20,  1891. 

River,  Lake  Huron,  Michigan.—^ 
L-ch  20, 1891. 
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Esopus  MeadowSj  Hudson  River^  N'ew  York. — A  bell  wtnu-k  hy  ma- 
chinery, oi>eiiiiig  of  iiaYigiition,  181U. 

LaPoinUj  Lake  tiaperior^  Wisconsin. — A  lO-inrli  steam  whistle,  oi)eii- 
ing  of  uavigatiou,  1891. 

The  following-named  new  fog  signals  were  established  during  the 
fiscal  year: 

Coney  Islandj  New  York  Harbor^  New  York. — A  hell  struek  by  ma- 
eliinery,  August  1,  18U0. 

BaUast  Point,  entrance  to  San  Diego  Bay,  California. — A  bell  striu'k 
by  machinery,  August  1, 1890. 

Old  Ma^ckinae  Pointy  Straits  of  Maekinacy  Miehujan. — A  10-inch  steam 
whistle,  November  5, 1890. 

&r€at  Duck  Island,  seacoast  of  Maine. — A  10  ineh  steam  whistle,  De- 
cember 31, 181M). 

Qull  Shoalj  Pamlico  Sound,  North  Carolina. — A  Ih»11  struck  by  ma- 
chinery, February  1,  1891. 

Roe  Island,  Suisun  Bay,  California, — A  In^ll  struck  by  mai'hiuery, 
February  1,  1891. 

Cubits  Gap,  Mississippi  Rirer,  Louisiana. — A  bell  stnu'k  by  niacin' nery, 
March  1,1891. 

Pamlico  Point,  Pamlico  Sound,  North  Carolina. — A  bell  struck  by 
machinery,  March  9,  1891. 

Newport  News  Middle  Ground,  Hampton  Roads,  Vinjinia. — A  bell 
struck  by  machinery,  A\m\  15,  1891. 

South  Pass  East  Jetty,  Mississippi  Rirer,  lA>uisiana. — A  bell  struck  by 
machinery,  April  15,  1S91. 

LIGHTS   DISOONTINTKD. 

The  following-named  lights  were,  in  the  course  of  the  tiscal  year,  dis- 
continued : 

Petty  Island  Range  Post-Lights,  Delaware  River,  New  Jersey. — Two 
tubular-lant-ern  lights,  8ei)tember  1,  1890. 

Newburyport  Harbor  Range  (front),  entrance  to  the  Merrimac  River, 
Massachusetts. — A  reflector  light,  September  .'$0,  1890. 

Burlington  Breaktcatcr,  North  Beacon,  Burlington  Harbor,  Lake  Cham- 
plain,  Vermont, — A  sixth  order  light,  0(^tober  22,  1890. 

Marqnette  BreaJcwater,  Lake  Superior,  Michigan. — A  temj)urary  tubu- 
lar-lantern light,  December  4,  181M). 

Marsh  Island  Cut,  lower  range,  Post- Lights,  Nos.  5  and  5i,  Cape  Fear 
River,  North  Carolina. — Two  tubular-lantern  liglits,  December  31, 
1890, 

Marsh  Island  Cut,  upper  range,  Post-Lights,  Nos.  6  and  6' J,  Cape  Fear 
River,  North  Carolina. — Two  tubular-lantern  lights,  December 
31, 1890. 

Grassy  Point  Middle  Ground  {lower  end)  Post- Light,  No.  32,  St.  Johns 
RivcTj  Florida. — A  tubular-lantein  light,  January  1,  1891, 
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Pamli^  Poinfj  Pamlico  SomwW,  yorth  Carolina, — A  t€Tni)orary  lens- 
lantern  li^i^ht,  March  9,  1891. 

Point  LomOj  neacoast  of  ^  California. — A  third-order  light  (in  the  old 
tower  on  the  hUl),  March  23,  1891. 

Bouse  Pointy  Lake  Champlmny  New  York, — ^A  tubular-lantern  li^ht, 
March  31, 1891. 

South  Pass  Ea^t  Jetty  ^  Mississippi  River  y  Louisiana. — ^A  fifth -order 
light,  April  15, 1891. 

Head  of  the  Passes  West  Jetty y  Mississippi  River y  Louisiana. — ^A  leas- 
lantern  light,  April  15,^  1891. 

Rinearson  Point  Post-Lighty  Columbia  RiveVy  Oregon. — ^A  tabular- 
lantern  light,  May  22,  1891. 

Rinearson  8lough  Post-Lighty  Columbia  Rivery  Oregon. — ^A  tubular- 
lantern  hght.  May  22,  1891. 

Walker  Island  Bar  Range  Post-Lightly  Columbia  Rivery  Oregon. — Two 
tubular-lantern  lights.  May  22, 1891. 

Sandy  Island  Shoal  Post-Lighty  Columbia  River^  Washington. — A  tu- 
bular-lantern light.  May  22,  1891. 

Rood  Landing  Post-Lighty  Columbia  River,  WaMn^/ton. — ^A  tubular- 
lantern  light.  May,  1891. 
*  Loves  Mill  Post-Lighty  Columbia  Rivery  Washington. — A  tubular-lan- 
tern light.  May,  1891. 

CHANGES  IN  LIGHTS. 

During  the  fiscal  year  the  following  changes  were  made  in  existing 
lights  : 

Windmill  Pointy  Detroit  Rivery  Michigan. — Changed  from  a  fixed 
white  light  of  the  fifth  order,  varied  by  a  red  flash  every  ninety 
seconds,  to  a  fixed  w^hite  liglit  of  the  fourth  order,  varied  by  a  red 
flash  every  fifteen  seconds,  December  7,  1890. 

North  end  of  Lake  George  Post-Light,  No.  108,  St.  Johns  Rivery  Flor- 
ida.— Height  of  liglit  increased  10  feet,  January  1,  1891. 

Neicport  Wharfy  Lake  Memphre^nagogy  Vermont. — Changed  from  one 
fixed  red  to  two  fixed  white  tubular-lantern  lights.  May  11, 1891. 

Newport  Harbor  {Goat  Island),  Narragansett  Bay,  Rhode  Island. 

Changed  from  a  fixed  white  light  to  an  occulting  liglit,  showing 
fixed  white  for  fifteen  seconds  followed  by  an  occultation  of  five 
seeonds.  May  20,  1891. 

Saginaw  River  Range  (rear),  mmith  of  Saginaw  River,  Lake  ffuran^ 
Michigan. — Changed  from  a  fixed  white,  light  te  a  fixed  red  light, 
June  15,  1891. 

Tarpaulin  Covey  Vin^ard  Sound,  Massachusetts. — Height  of  light  in- 
creased 2  feet  (on  new  tower),  June  30, 1891. 
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CHANGES  IN  FOG-BIGNALB. 

During  the  fiscal  year,  the  followiiij^  rliaii|;eH  were  made  in  foy- 
Bignals : 

Point  ReyeSj  itea4!oaM  of  California. — Chaiipe<l  from  a  firHt-elasH  steam 
siren  to  a  12-iucb  steam  whistle,  SeptemlKM-  .'^0,  181H). 

Cleveland  Breakwater  (ea^ft  e7t(l),  Lake  Erie^  Ohio. — CltanKe<l  from  a  hell 
struck  by  machinery  to  a  10-hK<h  steam  whistle,  October  .'J<>,  IHIH). 

Point  Iroquoiitj  t^.  Maryn  River,  Michigan. — Chaujjed  from  a  Ix'll 
struck  by  machinery  to  a  10-inch  sti'am  whistle,  October  .SI,  18!H). 

SkilligaUeej  LaJce  Miehigan^  Michigan. — C'lianged  from  a  first-class 
steam  siren  to  a  10-iiich  steam  whistle,  November  1,  ISIH). 

Smith  Point,  Chesapeake  Bay,  Virginia. — Chara<teristic  of  fog  bell 
changed  from  a  double  blow  every  fifteen  seconds  to  a  single  blow 
every  fifteen  seconds,  December  17, 1890. 

Castle  Hilly  ea^t  side  of  entrance  to  Narragansett  Bay^  Rhode  Island. — 
Characteristic  of  fog-bell  changed  from  a  single  blow  every  fif- 
teen seconds  to  a  triple  blow  every  ten  seconds,  December  20, 
1890. 

CHANGES  OF  LOCATION  OF  LIGHTS. 

The  location  of  the  following- named  lights  was  changed  during  the 
fiscal  year: 

Fishers  Point  Range  Post-IA^hts,  Delaieare  River,  New  Jersey. — Moved 
to  the  westward,  September  1, 1890, 

Hilton  Head  Range  (front),  entrance  to  Port  Royal  Harbor,  South  Car- 
olina.— ^Moved  73  feet  to  the  southward  to  conform  to  changes  in 
the  channels,  April  15,  1891. 

Sandy  Hook  Light-  Vessel,  entrance  to  New  York  Harbor,  New  York. — 
Moved  2J  nautical  miles  N.E.  by  E.,  and  moored  on  the  prolonga- 
tion of  the  axis  of  Ge<lney  Channel,  May  15,  1891. 

Scotland  Light-  Vessel,  entrance  to  New  York  Harbor,  New  York. — Moved 
one-half  nautical  mile  N.E.  f  E.,  and  moored  on  the  prolongation 
of  the  axis  of  the  South  and  Swash  Channels,  May  15,  1891. 

Beacon  No.  1  Post-Light,  Colnmbia  River,  Oregon. — Moved  about  one- 
eighth  mile  to  the  westward.  May,  1891. 

La  Dn  Post-Light,  Colvmbia  River,  Washington. — Moved,  about  one- 
fourth  mile  E.S.E.  J  B.,  to  a  pile  on  the  north  side  of  the  channel. 
May,  1891. 

Sim  Tree  (Swash  Channel  Range,  frmxt).  New  York  I^tcer  Bay^  New 
York. — ^Mov«d  about  265  feet  N.E.  ^  E.  to  mark  the  axis  of  the 
Swash  Channel,  June  30,  1891. 

NEW  Buoys. 

During  the  fiscal  year  the  following  named  spe<ial  buoys  were  estab- 
^hed: 

Point  Huchon,  seaeoast  of  California. — A  whistling  buoy,  September 
15, 1890. 
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Woe  Rock,  eniranee  to  Gloueater  Harbor,  J/owtflcAtwrtte. — A 

nof ,  September  24,  1890. 

Beef,  Long  Island  SoMnd,  Xev  Tork.—X  bell  bnoy,  Kovem- 

I,  1800. 

er  (C'tifler)  Harbor,  Maine.— A  whistling  buoy,  November 

00. 

to  Winyah  Bay  and  Georgetovn,   South  Carolina. — A  bell 

,  April  3,  1891. 

Uk  Breakiraler,nttrance  to  Sarraganaett  Bay,  Eho^t  Island. — 

!l  buny,  April  16, 1891. 

rdge.  Buzzards  Bay,  Maxgachusetts. — A  bell  buoy,  April  27, 

BCOYS  DISCOXTIXUKD. 

nritiK-iiiiiiictl  Rjiooiiil   bu«y»  wirr«  diwontinued  dnriiiR    the 

,  Hcacoatt  of  California. — A  whistling  buoy,  September  15, 

'leef,  y»:u:  York  Boy,  Xctr  York. — An  exiieriuiciitiil  bell  buoy, 

mber  3,  ISiXl. 

w,  seacoant  of  Virginia. — A  lioll  bnoy,  March  18,  1891. 

nd  Ledge,  Buizarrh  Bay,  3lagsachusetfs. — A  bell  buoy,  April 

01. 

CBANGES  IN    BIOYS. 

lefiwalyear  the  fiillowiiifr  i^>hjiiigo.s  were  made  in  special 

ek,  entrance  to  Port   Harford,   California. — The    whistling 

wan  t:hangpil  lo  a  bell  bnoy.  Spiitt-nibiT  15,  189«. 

Hirer  Entrance,  Oregon.— 'YXw  whistling  buoy  was  moveil 

t  'I  mileii  K.W.  by  ^\.  3  "W,,  November  14,  1S90. 

'EMPOHAEY   CHANGES  IN   AIDS   TO  NAVIGATION. 

le  fiscal  year  the  following  temporary  ebanges  were  made 
avigatioii: 

end  0/ Five  Fathom  Bank  Light- Vessel,  scacoast  »/AV(r  Jer- 
-Tlie  «team  whistle  disabled,  and  bell  stniek  by  band  sull- 
ied as  a  fog  signal  September  23.  imt.  I-ight-"vessel  with- 
n  from  the  station  for  repairs  and  the  station  marked  hva 
ilnig buoy  De<«mber  10, 189<K     R<-l.ooner  S.  S.  Hudson,  show- 

white  and  a  red  light  and  having  a  bell  stvuek  by  baud  as 
^sigDal,  placed  on  the  station  l>eeember  24,  imt  Light 
J«,  un,Hl  to  the  station, u,nl  the  seluH.ner  S.  S.  Hvdsonlud 
tlnig  bnoy  discontinued  Fehmaiy  15  18")! 
<>'>'' •ShoalJ^g,,,.Vc.»-Utatim.,ea>,,er,,  n,tra.ne  lo  Xa^inciet 
d,   mssachn.ctts.~ii.m-  llgh.-ve^sel  No.  9,  .howrngt^-" 
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fixed  white  reflwtor  lights, e*st»bli8he<l  0<*t4>l)er  1 1,  IstHl,  t4)  r<*iiiajii 
until  the  light- vessel  building  for  the  station  is  completed.  (New 
ves.sel  placed  on  station  August  1,  1891 ). 

Wreck  of  the  Loumi  Smithy  entrance  to  Bonton  ffarbin^  Ma^Machu- 
9eiU. — A  tubular-lantern  light,  established  ()et4»lM»r  22,  IHtM);  dis- 
continued soon  after  on  the  disappearance  of  the  wn»ek. 

Fivc-Fathoin  Bank  Light-  VcHMcly  seacoaH  of  Xeic  Jcrsctf. — Steam  whis- 
tle disabled  nnd  a  bell  struck  by  hand  substitnted  as  a  fog  sig- 
nal January  2,  1891.  Light- vessel  witlidrawn  for  repairs  and 
the  schocmer  Drift  (showing  two  white  lights)  and  a  whistling 
buoy  pla4'ed  on  the  station  April  30, 1891.  Light  vessel  retnrne4l 
to  her  station  and  the  sehfMmer  Drift  an<l  whistling  buoy  discon- 
tinued June  4,  1891. 

Vineyard  Sound  (Sotr  and  VitjH)  Light- VcmscI^  irvstcrn  entrance  to  Vine- 
yard Soundy  ManHachuHfttH, — Withdrawn  from  lu»r  station  for  re- 
pairs and  rei>la<jed  by  Relief  Light- Vessel  No.  .'W,  from  April  11 
to  June  25,  1891. 

Tarpaulin  CovCj  Vineyard  Son nd^  MaftmchttnettH, — Light  ex hibit4Hl  from 
a  temporary  structure  during  the  rebuilding  of  the  light  tower, 
from  April  25  to  June  .*ll),  1891. 

Pollock  Rip  Idght- Vessel  J  eaMern  entrance  to  Xantucket  Sonnd,  Manna- 
chusetts, — Withdrawn  fi*om  her  station  for  re]»airs  and  ri^j^lace^l 
by  light- vessel  No.  47,  from  May  20  to  June  2t),  1891. 

Cornfield  Point  Light- VchhcI^  Ijong  Inland  Sounds  Connecticut, — With- 
drawn from  her  station  for  rei)airs  and  replaced  by  Keli(»f  Liglit- 
Vessel  Xo.  20,  from  May  22  to  June  24,  1891. 

Winter- Quarter  Shoal  Light-  Venffel^  HcacoaMt  of  Virginia. — Steam  whis- 
tle disabled  and  a  bell  struck  by  hand  substituted  as  a  fog  signal 
June  8,  1891. 

Cape  Charles  Light- Venftelj  Heacoant  of  Virginia, — Withdrawn  from 
her  station  for  repairs  and  rei)laced  by  Light- Vessel  No.  49,  rlune 
20, 1891. 

Brenion  Reef  Light-  Vessel,  en  trance  to  Narragansctt  Bay,  Rhode  Ida  n  d. — 
Withdrawn  from  her  station  for  repairs  and  replaced  by  Kc^Iief 
Light- Vessel  No.  20,  June  27,  1891. 

Wreck  of  the  ship  PaleMine  Light- Vessel,  entrance  to  San  Francisco 
Bay,  California. — Two  fixed  white  reflector  liglits  established 
June  29,  1891. 

Crabtree  Ledge,  Frenchynan  Bay,  Maine, — A  bell  struck  by  machinery, 

discontinued  from  November  25  to  December  10,  181K). 
Wreck  of  the  Steamship  Vizcaya,  off  BarnegaU  sea^'oast  of  Wew  Jer- 
sey,— ^A  whistling  buoy  established  NovtMnber  2,  1890.  A  gas- 
lighted  buoy  establishi^l  November  24,  1890.  Whistling  buoy 
and  gas-lighted  buoy  discontinued  F(»bruary  1,  1891. 
Wreck  of  the  Advance,  New  York  Lower  Bay,  N^eic  York, — A  gas- 
lighte  1  buoy  established  August  5,  1890,  discontinued  October 
13, 1890. 
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APPROPRIATIONS  MAI>£   AT  THK    8KCOND  8F.88ION   OF  TIIK  FIFTY-FIKST  CON<iKKH8   FOR 

LlGHT-llorSE  PURPOSES. 

Ahnapee  range  or  pier  lighta,  Michigan 5>2, 5()0 

Ashtabula  Harbor  range-lighbi  aud  fog-signal  station,  Ohio 4, 700 

Black  River  range-lights,  Ohio 400 

Braddock  Point  light-station,  New  York 20, 000 

Cape  Charles  City  range  and  harbor  lights,  Virginia 1, 000 

Coquille  River  light  and  fog-sigual  station,  Oregon 50,  (XX) 

Cuckolds  Island  fog-signal  station,  Maine • 25, 000 

Depot  for  the  ninth  light-honse  district,  Michigan 35,000 

Depot  fo^  the  thirteenth  light-house  district,  Oregon 15, 000 

Devils  Island  fog-signal  station,  Wisconsin 5^  5(M) 

Faizport  range-lights,  Ohio 4(X) 

Geneeee  fog-signsd  station,  New  York 4, 300 

Gratiot  range-lights,  Michigan 500 

Hawkina  Point,  Maryland,  easemont  for 1  000 

Humboldt  light  and  fog-signal  station,  California,  to  move  to  a  more  Hccun* 

Bite 25,000 

Juniper  Island  buoy  depot,  Vermont 2, 500 

Lamp  shop  at  the  depot  for  the  eleventh  light-honsc  «liHtrict,  Mi<  liigaii  ..  2, 000 

Lighting  St.  Marys  River,  Michigan :W,  000 

McWilliams  Point  Shoal  light-station,  North  Carolina KJO 

North  River  Bar  "beacons,  North  Carolina 2, 000 

Northwest  Seal  Rock  steam  fog  signal,  California,  autliority  to  exjiciHl  of 

former  appropriations  for 5^  000 

Oil  houses  for  li^ht-statious 15,000 

Old  Mackinac  Point  light-station,  Michigan i\  000 

Old  Orchard  Shoal  light  aud  fog-sigual  station.  New  York,  and  Waackaack 

light-tower,  New  Jersey 60, 000 

Otter  Creek  light-station,  Vermont 1, 000 

Pages  Rock  light-station,  Virginia 25, 000 

Patos  Island  light  and  fog-signal  station,  Washington ^ 12,  000 

Patrol  steamer  for  St.  Marys  River,  Michigan 4, 000 

Point  Betsey  light  and  fog-signal  station,  Michigan 5, 500 

Portsmouth  light-house  depot,  Virginia 10,  (XK) 

Simmons  Reef,  White  Shoal,  Grays  Reef,  Michigan,  light-slnpH,  iiiakiii«r 

former  appropriation  for  Simmons  Reef  light-house  availahlc  for 60, 000 

Squaw  Island  light  and  fog-signal  station,  Michigan 25, 000 

Staten  Island  light-house  depot,  sea-wall  New  York 25, 000 

Steam  tender  for  the  fifth  light-house  district  J^5, 000 

Turn  Point  light  and  fog-sigual  station,  Washington 15, 000 

Watch  Point  light-station,  Vermont 500 

Windmill  Point  range-lights,  Michigan 3,  000 

Total 607,900 

geM':kal. 

Supplies  of  light-houses 375, 000 

Repairs  of  light-houses 345, 000 

Salaries  of  light-keepers 645, 000 

Expenses  of  light-vessels 250,  000 

Bxpenses  of  buoyage 335, 000 

Lighted  buoys 30,  000 

Expenses  of  fog.siguals ,.  ,,rr  ,111  trt.  r.t, »,,,»,»».,.. ,,»,».  f.....,.«.  70,000 
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loBpecttng  li;ihis_ 

Lighting  riven.    

aurvey  of  liKli'-liui''"-'  "'t"^" 

Total 


Payment  to  Sneannah  George  

ForBalarieaofki-cpftraof  light-hoUBcsfortbe  fiscal  year  1889 

For  lightiDg  of  rivers  for  the  fiscal  year  1889 

ForBnppbMoflight-hooees  for  the  fiscal  year  1889 

Total 

A  detailed  statement  of  the  work  done  in  each  of  the  6 
hoase  di8tri<;ts  in  made  in  the  hody  of  the  roiwrt,  under  sj 
ings,fi'om  which  it  will  be  evident  that  the  Board  has 
numerous  an<l  varied  aids  to  iiavifiation  under  its  4;har} 
proper  Ktandiml,  and  that  it  haw  done  all  that  was  i»ORai 
luuds  i>n>vi(k'd,  to  nu'et  the  refiuirenients  of  connnerfe  au' 

THE  PKOHlBl'l'lON  OF  PRIVATE  LIGHIS. 

The  I'oUowiiig  recomnieudatiou,  which  has  been  made  u 
lireviouB  annual  reports,  is  renewed: 

The  Board  Tcnews  Its  rccommendntions  that  proi>er  steps  be  taken 
establish  me  lit  or  maiiitcniinco  of  privato  liRlits  and  buoys  in  tlie  nt 
of  the  United  KtiitcB  exit|>t  with  the  consent  of  the  Board,  and  it 
provisionH  hu  made  to  cunlilc  it  to  establish  inexpensive  and  temj 
caseof  exiseiiiy  and  iiinrtiiig  the  action  of  Confiresa.  lu  tbiH  connt 
bogs  leave  to  fcjicat  tiic  i-i'cumnicndation  made  in  its  aiiiitm]  report 

"iiomo  ai'tiuii  should  be  taken  relative  to  the  eHtabliHhmeiit  of  li 
by  Bt«ainboat  ciniiiiaiiicH  uiid  other  pvivatn  pariieB,  siiii}ily  for  the 
ieuco.  The  Board  can  not  cntablisli  a  light  without  Hpecial  nnthorit 
case.  It  never  p\hi1>itH  a  liffbt  without  previously  iwiiing  a  formal 
ners,  and  il  nt^-cr  I'xtinn'iii'bcw  one  without  giving  similar  notice  Si 
viuace  to  infonii  all  coiu'erned.  I'rii  iiti'  lights  are  establisheil  ai 
without  such  notice,  nineli  to  the  annoyance  of  mHriuers,  who  are  c< 
led  by  iTregtilar  bi-iteoiiH.     Iti'sidcs  tliis,  the  lights,  uot  being  prope 

"One  of  the  bent  of  Ibese  private  lights  is  that  exhibited  from  B 
by  the  nmtiieipality  of  New  York  City.  It  hns  gone  out  a  unmbor  o 
and  HO  innch  to  the  inconvenience,  if  not  danger,  of  mnrinors  thn 
been  made  and  the  Board  has  been  sulijeetcd  to  unmerited  criticii 
do  what  was  alleged  to  be  its  duly,  when  in  fact  it  has  uot  the  i 
<)¥er  that  light.  Under  these  oJrciiniMtanccs  the  Board  suggt'sts  thr 
of  lights  and  the  placing  of  hnoys  by  coi'porations  or  private  parti 
by  law.  Lest  any  interest  sbonlil  suffer  thereby  it  is  ftirther  Bn( 
Boaril,  on  being  satislit  d  that  it  is  immediately  ueecssnry  to  do  80, 
establish  inexiH-nsive  li^ni,  orary  lights,  if  necessary,  ou leased  lan< 
thoir  erection  and  maiuttuaucc,  togetlior  with  the  cost  of  emuloyin 
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M  keepers,  as  in  now  done  on  the  western  rivers,  from  the  genpr»l  appropriations  for 
the  support  of  the  Light-House  Establishment,  provided  that  rnn<1s  ran  1»e  spared 
from  them  for  that  purpose,  and  further  provided  that  the  Board  Khali  make  report 
of  its  actions  in  each  ease,  with  the  reason  therefor,  so  that  Congress  may  decide  as 
to  the  continnance  of  each  light." 

OIL  HOUSES. 

The  Board  again  recommends  that  appropriation  be  made  for  the 
erection  of  small,  inexpensive  structures  near  to,  but  separate  from, 
light-houses,  in  which  to  keep  a  year's  supply  of  mineral  oil,  the  illu- 
minant  now  used  by  the  Light-House  Establishment.  Last  year  the 
Board  estimated  that  $25,000  could  be  expended  with  great  advantage 
during  the  year,  among  the  larger,  more  isolatiMl,  and  more  important 
light-stations.  An  appropriation  of  $15,000  was  made  for  that  purpose, 
which  win  be  expended  during  the  current  year. 

It  is  estimated  that  $15,000  will  be  needed  and  can  be  profitably  ex- 
pended in  building  oil  houses  during  the  coming  fiwal  year,  and  the 
appropriation  of  that  amount  is  therefore  rei'ommended. 

The  recommendation  made  in  the  annual  reiK>rt  for  each  of  the  last 
five  years  was  accompanied  by  the  following  explanation: 

The  suhstitution  of  mineral  oil  for  lard  oil  in  the  light-house  service,  which  has 
heen  in  progress  for  seyeral  years,  is  now  finished.  As  the  quantity  of  the  oil  now 
used  is  larger,  and  as  its  hnlk  is  greater  than  was  that  of  the  oil  formerly  used,  and 
as  the  mineral  oil  is  much  more  likely  to  occasion  fire,  and  indeed  to  take  fire,  than 
was  the  lard  oil,  the  Board  has  come  to  the  conrliision,  in  the  interest  of  safety,  to 
advise  that  the  proper  steps  be  taken  to  have  a  hoiiMe  erected  at  each  of  the  larger 
stations  from  a  plan  specially  devised  after  can^.fnl  study  for  the  purpose. 

THE  LOWEST  BID. 

The  following  recommendation,  which  was  made  in  the  Board's  an- 
Bual  report  for  each  year  sine^  1887,  is  renewed: 

The  Board  calls  attention  to  the  hampered  condition  in  which  it  is  left  by  that  i>r<)- 
vision  of  law  which  requires  the  Board  to  accept  the  lowest  bid  to  do  work  for  which 
it  has  advertised  for  proposals,  no  matter  how  unfit  the  bidder  or  how  impoHHible  it 
may  be  for  him  to  do  good  work,  provided  he  can  give  a  good  bond.  It  has  repeat- 
edlj  happened  that  under  this  clause  the  Board  has  been  forced  to  contract  with  per- 
sons who  had  no  proper  plant  to  do  the  work ;  with  persons  who,  to  get  the  work, 
had  bid  far  below  its  proper  cost,  and  with  persons  who  had  done  poor  work  for  the 
Kosrd  under  previous  contracts,  and  in  each  instauce  the  result  was,  as  was  to  be 
expected,  poor,  unsatJ8fa.ctory,  unreliable  work,  which  it  was  necessary  to  begin  to 
'      ir  soon  after  it  was  finished. 

an  instance  of  this  the  Board  refers  to  the  case  of  the  steamer  Zizania,  which 
(  dd  have  been  completed  more  than  a  year  ago.  Eight  months  after  she  should 
1  &  heen  finished  the  contractors  made  an  assignment,  and  the  Government  was 
1  ed  to  finish  the  vessel  itself.  It  wastheu  found  t  hat  much  of  the  work  done  was  of 
'  toor  a  character  that  it  became  necessary  to  do  it  over.  This  added  largely  to  the 
*  of  the  vessel  and  iucreased  the  time  required  for  building  it.  The  Board  needed 
^      tender  at  the  time  the  approx»riation  was  made  for  her  construction.    It  would 
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'  5*   II '  I  m'S  iic  TBi*  ^r*^-^*  a  «Mf  ii^.-  li^'i*-i.»i*»«^  -^ill  'Wt  muti^'K 

I'l'w  If.  4*iA'.:*fa':  la  'jS**  jTf'jrii^a."  -if  Tar^  ">?»*r«''" kzv  «•£  lii!^  Tr^ 
I*  J*  Tc»**>n*»»H.  "^"^s  li-*  '*»**'rj»<i  "••-  ai.t  •I_"r»~«i  >t  ^LLj;^  ii«f  ifZL*  ^ri 

r,  T^t  vir^-  ut  zhr  ■  r-i^;.  a  -.z  -hr*  'V«T»KArr  ♦«'  t^  T.kimiuj.  it  ffhall  be 

h^  ••fekZ  nMi-r»i»t  wz^'h  Tilt?  3»t:  1^1  w^*-;  '-*  .i-t-r  awC  ^^^•-••t  >•  siar'-Ar  •)^frrtioB»,  l»«t 
lii^  ^<*iii?t»ttrT  W  "ii^  Tr»aB<Lr7  *i,iLll  p-x-  oa  r*'<'T»c'i  X2*    ^fiamrai   i^iucJic  im  eaeli  such 

C^ni^rpsi*  a<itk*irtz«:«L  by  ^^e^vrrAl  drfft-r«it  d^-ti?^  Ae  ^^ctabltsiisieiit  of 
c&r<*  •i^Tr%-iit  bzfet  >tan*.ti>  ar  a  c^-e^t.  in  th<r  at.;rr*^3ite,  of  aboat 
tw>>>.*#.»^.  b«t  cio  a{»{>ro|»rua«Xi>  wenr  mjtd^  UK  iii^ir  ^Ki^tiwtctkm.  The 
Wt.*wia:r  i*  a  Hsi  «C  tlw  jii«l<  to  ii;i\i;r«Atiim  aathociivti  by  these  acts, 

witk  tb^  ■aTTTTttm  jjn«»^.i.t  wLirh  «Ki«'h  mav  o^st :  • 


«€lIaRlL  1.  LS^Cf V      ; '    ^500,000 

'■^  ^^*  ^/^'-  '^-*^-  <i  *--"-  :»-j:  >:^  jlI.  •K-crr-lVl  >Is.iol.  H«d»Mi 

Sircr.  5ew  T-rk,  a  t-Ji..  zii^^i   -y  a.-:  of  M  ir^b  :?.  !>>*» 3R,  OOO 

:^.  Catft^rra.*  K^is^i  1:^:^'  *«at•.»^.  •-Y»»r-^:*.  arttliv^r:  r*-»i  ^>  a<:  ff  Marx-li  2, 
^** 20,000 

UGHTLXG  B£IDGE:S. 

Tke  fon^wiB*:  rmmmeiKlanou.  wkk  h  wais  m^^  in  the  Bosutl^s  an- 
mial  !*!)•«  for  «eueb  y«r  sinre  lSc<7,  is  Tvut^wed: 

A^rri^T"'^^^'^^*^ '*''''  «^vi^-.M^  nT«^  wvw  n^«iii«d  by  the  act  of 
M^^ti!^^,  •*"•"•"  "'  «Mv.^Uo«.    Tb.  K.v«a  in  do*  ti«.,  «»a  .fterTar.. 

wi^^s:^;:^  "l^:;3:::r      * ""  ^  -^.i..^.  ^^  ii^b,uH,  «cb  bridges, 

tb~  K«Uti.^  Liv^r^     ^^'^T "»*^^*^*'^  ^^  -  ^^-'-^^  *  »"^*.  bowever,  obeyed 

.b^n.U  tTtLT'  rti^^^^^  t^«l=*tu.u^  .na  rv,.«^t  ,h.  «.«.r  tb„>««b  tbe  proper 
w  whom  th^  li^uT^^^irr"  •^^^  '^^"^  *^^^^*  ^  r ait^TsStes  atioriey 
by  pn«e.utK«.  J^  ^J^rjjl^*^  '^  "^'^  '  '^*^  ^  *^^  *e^*«ipli*b  nothing 
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The  United  States  attorney  further  atatofi: 

"That  it  18  a  common-law  rule  that  whm  a  Htatuto  furhiilH  or  ri'<inin'b  an  :u*t  to  Im^ 
done,  an  imlictment  will  He  agaiiuit  an  offi'udcr  if  the  matter  involved  in  one  of  pnhlic 
eonoem,  but  it  is  a  familiar  principle  of  Federal  practice  that  crimes  and  their  pen- 
alties mast  be  the  subject  of  specific  Federal  lef^inlation,  and  recounte  to  common- 
law  principleM  are  therefore  futile.  It  HeeniH  to  me  therefore  •  •  •  that,  in  order 
to  remedy  the  evils  to  safe  navif^ation  in  the  East  Kiver  by  reaHon  of  improper  lightH 
upon  the  Brooklyn  Bridge,  •  «  •  Ctuigrcsss  must  \n\nH  an  art  prescri  liing  a  piiuinh- 
nient  for  dis<d>edience  to  the  orders  of  tiie  Light- House  Huani." 

It  is  therefore  submitted  that  the  proper  st4*ps  should  be  taken  to  obtain  the  sug- 
gested legislation. 

NECESSARY   NEW  STRUCTURES. 

The  following  reeoinmeiulation,  made  in  the  Boanrn  annual  re|M)rt  for 
each  year  since  1887,  is  renewed : 

For  several  years  past  the  Itoard  has  included  in  itH  anniinl  estimates  of  appropria- 
tions, under  the  head  of  refmlrs  and  incidental  exi>enses  of  light-houses,  a  clause 
stating  that  the  objects  of  the  appropriations  are  to  be  conHidere<l  as  'including 
necessary  new  structures"  (see  Book  of  Kstimates,  1888-'H9,  p.  2(13).  The  object 
of  this  is  to  sanction  a  practice  which  has  prevailed  Hince  the  foundation  of  the 
Light-Honse  EBtablishment  nntil  quite  recently,  viz,  the  erection  at  establiNhi>dHta- 
tions,  as  the  needs  of  the  service  may  require,  of  additional  structures  of  small  roHt 
from  the  cnrrent  annual  appropriations.  The  clause  in  question  has,  however,  been 
cut  oat  by  the  Committee  on  Appropriations  of  tlie  House  of  Representatives  froui 
year  to  year,  t^  the  great  embarrassment  of  the  service,  as  under  sueh  circuniNtances 
the  auditing  officers  are  of  the  opinion  that  any  improvements  involving  a  new 
structure  can  not  be  made,  no  matter  how  much  it  may  be  needed,  or  how  insignili- 
cant  the  cost  may  be.  This  tends  to  defeat  one  of  the  objects  for  which  the  ap]>ro- 
priation  is  ma<le,  viz,  to  keep  the  service  in  efficient  practical  working  order,  and  to 
adapt  it  to  the  changing  necessities  of  commerce.  It  is  therefore  respectfully  anked 
that  steps  may  be  taken  to  nrge  Congress  to  inclnde  in  the  appropriation  bill  for 
theeoming  year  the  clause  in  question. 

SUPPLIES  OF  LIGHT-HOUSES. 

The  appropriation  for  189()  was  $3o0,()0(),  bnt  the  number  of  light  sta- 
tions had  increased  iVom  783  in  1889,  to  8;J3  in  18<M).    The  appropriation 
for  1891  was  $375,000  but  the  number  of  light  stations  Inul  increased 
from  833  in  1890  to  852  in  1891.    This  number  will  be  still  further  in- 
creased in  1892  by  39  light  stations  already  appropriated  for  by  Con- 
gress and  which  are  now  being  built,  and  it  is  fair  to  expect  that 
appropriations  will  be  made  during  the  next  session  for  still  other  light 
stations.    The  Board  has  therefore  estimated  that  $408,000  will  be 
needed  for  supplies  of  light-houses  during  the  fiscal  year  to  end  on 
'  me  30, 1893, 
Heretofore  certain  articles  of  light-house  supply  not  manufa<*tured  in 
lis  country  were  imported  duty  free.     Under  the  present  tariff  act 
ities  must  be  paid  on  them.    This  will  be  an  additional  drain  upon 
as  too  slender  appropriation.    Thus  it  will  be  seen  that  with  the 
cans  at  hand  it  will  be  necessary  to  practice  the  severest  economy  to 
eep  the  present  lights  pro^ierly  supplied. 
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REPAIRS. 

The  Board  estimated  that  it  would  need  $400,000  for  repairn  and  iuci- 
deutal  expenses  of  light-houses  for  the  year  ISSO-W;  fa'^,000  were  J 
appropriated  in  the  sundry  civil  appropriation  act,  and  $40,000  in  the 
deficiency  act,  making  but  $375,000.  That  amount  was  practically 
expended,  and  quite  a  number  of  import^iut  works,  which  should  be  in 
progress,  were  postponed  until  another  year's  appropriation  became 
available.  The  amount  estimated  for  1890-'91  was,  as  before,  $400,000, 
while  but  $340,000  was  approi>riated.  This  wa«  insuflficient,  and  the 
Board  was  unable  from  lack  of  funds  to  make  needed  repairs  on  struc- 
tures which  were  suffering  rapid  deterioration.  The  Board  estimate*! 
that  at  least  $400,000  would  be  needed  for  1891-'02,  while  but  $345,000 
was  appropriated.  This  amount  has  been  disbursed  in  doing  the  work 
which  seemed  at  the  time  most  necessary,  which  was  largely  work  of 
restoration.  It  would  now  be  quite  in  the  interest  of  economy  to  do 
works  of  prevention.  But  this  can  not  be  done  to  any  extent  except 
much  larger  appropriation  be  made  for  this  purpose.  The  cost  of  duties 
laid  by  the  new  tariff  act  upon  illuminating  apparatus  and  other  mate- 
rial which  was  formerly  admitted  duty  free  must  be  met.  It  is  there- 
fore suggested  that  at  least  $400,000  should  be  appropriated  for  repairs 
and  incidental  expenses  of  light-houses. 

SALARIES  OF  KEEPERS  OP  LIGHT-HOUSES. 

The  Board  stated  in  its  annual  report  last  year  that  the  number 
of  keepers  needed  for  this  year  could  not  be  exactly  determined,  but 
that  it  was  safe  to  take  1,150  as  a  basis,  although  it  was  not  impos- 
sible that  the  number  might  be  increased  to  1,200;  and  it  asked  that 
$660,000  might  be  appropriated  for  tlie  payment  of  salaries  of  keei)er8 
of  light-houses  for  the  current  fiscal  year.  The  appropriation  made, 
however,  was  but  $645,000.  The  Board  had  to  be  governed  accordingly, 
and  the  result  was  that  on  June  30,  1891,  there  were  but  1,082  keepers 
in  the  8ervice,instead  of  1,150,  as  the  Board  had  stated  would  benee<ie(I. 
Hence  certain  light! louses,  which  liad  been  built  and  made  ready  for 
service,  were  not  lighted  for  lack  of  means  to  pay  light-keepers,  and  at 
certain  other  stations  a  less  number  of  keepers  were  employed  than 
were  actually  needed  to  do  the  required*  work.  This  ha«  resulted  in 
inferior  service  of  the  illuminating  ai)paratus  and  fog-signal  machinery 
witli  which  they  were  charged. 

There  are  now  852  light  stations  in  actual  operation,  which  are 
manned  by  1,082  keepers.  The  number  of  light-keepers  should  be  in- 
creased from  1,082  tx>  1,119  to  properly  man  these  light  stations.  Tbe 
number  of  light  stations  will  be  increased  from  852  to  891  bv  39  li<'bt 
Ttlr^qf  ?'^^^^  ^^"^  by  Congress  and  now  being  built. 

S  r    H  f     :"'*""''  V^'  '"^^  "'  ^"^^  ^  ^^^P^^«  ^  P'-operly  man 
them.     Hence  the  nun.ber  of  keei^ers  under  salary  during  the  next 
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fiscal  year  will  be  1,179,  without  couuting  the  k(M»pers  for  statioiin  built 
daring  that  time  from  appropriatioiin  to  be  macb'  by  Congress  at  iU 
next  session.  The  average  salarj-  fixed  by  law,  not  to  be  ex<'oe<led,  is 
$600  per  keeper  per  year,  and  if  the  aiiiouiit  to  be  piiid  shall  not  exe(»ed 
$575  per  keeper  per  year,  ICfH^iKK)  will  suttiee  for  salari«*s  for  light- 
keepers  for  the  next  fiscal  year. 

The  duties  of  light- keepers  have  been  greatly  increased  by  the  addi- 
tion of  steamfog-signal  a])paratus,  re(|uiring,  in  many  <;ases,  the  attention 
of  steam  engineers.  It  has  beesn  found  in  jnaetiee  that  the  demand 
upon  the  ability  of  a  light-keeper  will  not  permit  an  average  salary  of 
less  than  $575;  with  a  lower  average  it  is  quite  dil!ieult  t<i  retain  in 
the  service  men  of  suffieient  ability  to  i>roperly  <*are  for  and  o])erat(»tlie 
delicate,  complicated,  and  expensive  machinery  jilaeed  in  their  charge. 
Hence  it  has  cost  more  of  late  than  it  did  formerly  to  keep  illumiiuit- 
ing  apparatus  and  steam  fog- signal  machintny  in  repair.  The  Board 
therefore  suggests  that  it  would  be  better,  from  an  economical  point  of 
view,  to  raise  the  average  salary  of  the  li;xht  keeper  to  the  anumnt 
fixed  by  law  rather  than  to  maintain  it  at  its  ju-esent  rates  and  esj>e- 
cially  to  decrease  it  still  more.  Ri»commendation  is  tlieiefore  made 
that  at  least  $678,000  be  approi)riated  for  salaries  of  light  keeiiers  for 
the  next  fiscal  year. 

EXPENSES   OF  LIGHT-VESSELS. 

There  were  thirty-one'  lightships  in  service  on  June  .'^O,  1891.  The 
appropriation  for  the  exi)enses  of  light-vessels  for  the  fis<al  year  ending 
on  that  date,  was  $250,(:(i0,  and  it  was  all  ex]>en(Ied  in  that  fiscal  year. 
The  Board  in  its  estimates  had  asked  for  J5f29(>,(K)(),  and  the  estimate  had 
been  based  upon  an  exact  knowledge  of  the  needs  of  the  service. 
Those  needs  were  satisfied  as  far  as  was  possible  with  the  appropria- 
tion made,  leaving  certain  needs  yet  to  be  suj)i)lic(i. 

Since  the  date  of  the  last  annual  report  live  new  light  vessels  have 
l)een  built  from  special  appropriations  made  tliercfor  and  are  now  on 
their  respective  stations.     It  will  cost  about  ♦t7,(KM)  a  year  to  nniinfain 
each,  or  $35,000  to  keep  the  five  ships  in  operation.     There  are  live  new 
light-ships  under  construction,  each  of  which  is  beting  built  from  a  sjk- 
dai  appropriation.    Each  new  lightship  is  to  take  the  place  of  an  old 
or  obsolete  vessel,  and  each  will  be  finished  aiul  on  its  station  before 
the  appropriations  for  ISO.'J  become  avaihible.     As  each  of  these  iu»w^ 
vessels  is  being  fitted  with  propellers,  steam  fog-si^iial  a])paiatns,  and 
with  new  and  improved  lighting  ai)paratus,  it  will  cost '^f.'J.OdO  a  year 
acre  to  maintain  it  than  the  light-vessel  which  it  will  rei)lace.    TIutc 
dU  be  in  actual  service  during  the  next  fiscal  year  nine  nioie  light- 
hips  than  there  were  this  year,  and  it  will  cost  an  additional  §5(),0()0 
o  maintain  them.    The  last  appropriation,  $25(),0(M),  was  all  exi)ended, 
eaving  many  things  to  be  desired. 
The  next  appropriation  should  therefore  be  at  least  $.'>0,(KK)  more  than 
^e  last,  or  $aoo,iK)0. 
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BUOYAGE. 

On  Jaly  1,  1890,  the  begiDning  of  the  last  fiscal  year,  there  were  in 
place  4^d57  buoys,  Hpindles,  and  day  or  unlighted  beacons.  The  appro- 
priation for  their  main  tenauce  during  th^year  was  $3^,000,  which  amoont 
wa^aU  ex|ieude<l.  On  July  1, 1891,  the  first  day  of  the  current  fiscal  year, 
there  were  in  jilace,  uniler  this  head,  6  e]e«'triclighted  buoys,  1  gas-lighted 
buoy,  59  whistling  buoys,  79  bell  buoys,  and  4,204  iron  and  wooden  buoys 
of  various  kinds  and  sizes,  making  in  aU  4«349  buoys.  These,  together 
with  391  spindles  and  day  or  unlighted  beacons,  make  up  a  total  of  4,740 
as  against  4,657  of  last  year,  showing  an  increase  of  83  during  the  past 
twelve  months.  Tlie  electric-lighte<l  buoys  which  mark  the Gedney  Chan- 
nel into  the  harbor  of  New  York  City  continue  to  give  satisfaction.  The 
amount  they  yearly  cost  in  cables,  dynamos,  attendance,  and  the  like,  is  no 
measure  of  their  value,  for  they  enable  the  largest  steamers  to  find  their 
way  in  and  out  of  the  harbor  as  well,  if  not  better,  by  night  than  by  day* 
The  whistling  and  bell  buoys,  while  much  more  costly  than  ordinary 
iron  and  wooden  buoys,  answer  spe<*ial  purix>se8,  and  confer  a  high  or- 
der of  service,  whicrh  is  greatly  appre<'iated  by  commerce.  But  the 
Board  has  been  unable,  from  lack  of  funds,  to  place  more  than  half  of 
the  buoys  of  any  kind,  or  of  the  beacons  asked  for,  and  which  it  was 
evident  were  ne«*ded  in  the  interests  of  commerce  and  navigation.  Bea- 
c^ins  and  day  marks  are  usually  in  exjiosed  i)08itions,  and  are  therefore 
extremely  liable  to  injury  and  destruction.  At  present  many  of  them 
are  bent,  some  were  destroyed,  and  some  have  lost  their  cages  or  are 
Ha<lly  in  need  of  repairs.  To  put  these  in  proper  condition  will  require 
an  expenditure  of  at  least  $25,000.  For  the  electric  buoys  of  the  Ged- 
ney (channel  t25,(KK»  is  required  to  purchase  cables  and  keep  up  the 
system.  For  the  whistling  and  bell  buoys,  and  to  keep  up  a  reserve 
st<K;k  of  buoys  and  other  appurtenances  which  w^ere  heavily  drawn  upon 
la>4t  year,  fhiyOiH)  will  be  required;  therefore,  $400,000  will  be  required 
for  the  expenses  of  buoyage  during  the  next  fiscal  year. 

LIGHTING   RIVERS. 

No  appropriation  made  by  Congress  accomplishes  as  much,  so  promptly, 
and  with  such  satisfaction  to  its  immediate  beneficiaries,  aa  that  for 
lighting  rivers.  There  are  now  about  1,700  lights  maintained,  at  a  cost 
of  about  $170  per  year  for  each.  They  have  revolutionized  steamboat 
navigation,  making  it  almost  as  eajsy  and  a«  safe  to  run  by  night  as  by 
day,  w'hUe  before  the  system  of  river  lighting  waa  established  it  was 
usual  for  steamers  to  stop  running  and  tie  up  to  the  banks  during  dark 
nights.  ^ 

Not  only  is  time  now  saved  to  steamboate  by  these  lights,  but  there  i8 
adirect  saving  ot  money  to  both  owners  and  shippers  In  si  ortenLthe 
time  m  which  tnps  are  made,  in  reducing  rates  of  freight  and  inZfn^ 
and  ,n  reducing  the  liability  of  the  boat«  to  disaster 'T^etZ^^S 
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the  great  western  rivers  on  Jane  30, 1891,  wiis  3(>8,347.55  according;  to 
the  Bureau  of  Navigation. 

The  appropriations  made  for  lighting  rivers  and  the  number  of  lights 
shown  on  the  rivers  for  the  last  six  years  are  shown  in  the  fo]h)wing 
table: 


War. 

Ap|iru|»riu- 
tiuii. 

|1W.  000 
22'«,  tJOO 

2r>(i.  000 

2.'»  1.000 

2>to.  000 
2Ki.  inn) 

NiiiiiImt  of 
liKlitM. 

1887 

l.iM 

iJ^g 

J.  422 

18><9 

l,r.77 

IM80 

l,:>ri4 

laii 

1.074 

1}«2 -. 

•1.700 

i^m 

♦I.IHW 

iNeedttd  on  tbirt 

*  Authorized. 

t  A  diced. 

y  rivcni. 

Thus  it  will  appear  that  some  1,674  lights  were  maintained  during  the 
fiscal  year  which  ended  on  June  ."M),  JH91,  from  an  appropriation  of 
t283,(KM),  and  as  the  appropriation  was  all  expended,  it  cost  on  an  aver- 
age  about  $170  to  maintain  each  light  for  the  year.  But  the  Board  was 
unable  to  establish  all  the  lights  on  these  rivers  which  were  demanded 
and  needed  by  their  increasing  (»omnierce,  and  it  was  also  forced  to  dis- 
continue certain  existing  lights  that  it  might  make  its  appropriation  for 
lighting  rivers  last  until  the  end  of  the  year. 

The  following  is  a  statement  of  the  names  of  the  rivers  lighted  during 
the  fiscal  year  which  ended  on  June  .'^0, 1801,  the  number  of  miles  lighted 
on  each,  aud  the  number  of  lights  exhibited  on  each: 


NauMJs. 


ConiMwtirnt  River,  Connecticnt 

HadAon  Kivcr,  New  York 

East  kiver.  New  York 

Ru*itan  River,  New  Jeraey 

Delaware  River.  Pennsylvania ' 

Elk  River,  >f  ar>  !&»<! 

Cape  F«ir  River,  North  Carolina 

&vannaJi  River,  Oeoreia 

St,  Johna  River.  Florida 

Indian  River,  Florida 

Red  River,  I/>iiiHianii,  at  month  of 

Chieot  PaAA  and  i>  rand  Lake,  Loniniaua 

MtMisAippi  River 

MlMonri  River 

OhioRlvBr 

Temtemee  River 

niinoii  River 

Great  Kanawha  River 

Sacramento  River,  (California 

San  Joaquin  River,  ('alifornia 

olombia  River,  Ort* pon 

illamette  River,  Oregon 

iget  Sound  and  Washington  Sound,  Wanhinpton 

Total 
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Miled. 
42 

i:»:j 

15 

5 

i:u) 
2:{ 

15 

IGO 

125 

fl 

70 

1.94:j 

WW 

267 

226 

74 

5 

3 

80 

10 

205 

NntiilMT 
ul']i);liU. 

oo 

2H 

10 

;\ 

7 

•» 

20 

7 

HO 

2(1 

0 

774 



:u 

""•*■■■""■•■• 

460 

:i6 

41 

3:^ 

1 

2 

39 

9 

'SO 

4,995 

1,674 

From  this  it  wiU  be  seen  that  some  5,000  miles  on  twenty-six  rivers 
rere  lighted  by  1,674  post  lights,  at  an  expense  of  $280,000,  or  an 
kverage  cost  of  about  $170  per  light  i)er  year. 
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CuBgre^i:  tloriDi!  its  last  et* esioD,  by  the  act  approved  oi 
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of  lighting  a  channel^  it  i8  one  of  the  most  c^conoinical  inoafdiroH  of  the 
servioe.  Whether  or  not  this  method  sball  M  UKod  elsi^where  iH  an 
economical  rather  than  a  practical  problem. 

THE  NEW  LIGHT-SHIPS  AND  LIGHT-IIOIHE  TENDERS. 

The  Board  is  now  building  five  new  ligLt-shi]>s  and  four  new  light- 
house tenders.  The  light-ships  Nos.  50,  51,  52,  5.'^,  and  54  are  intended, 
respectively,  for  Columbia  River  Bar,  off  the  coast  of  Oregon,  < 'Oniflehl 
Point,  in  Connecticut,  on  Long  Island  Sound,  Fenwick  Island  Shoal,  off 
the  coast  of  Maryland,  Frying-Pan  Shoal,  off  the  coast  of  North  Caro- 
lina, and  Martins  Industry  Shoal,  off  the  coast  of  South  Carolina.  Ea<*h 
is  to  embody  in  herself  all  needed  mmlern  improvement«,  moving  by  her 
own  steam,  having  the  best  fog  signal  and  having  illuminating  appara- 
tus specially  a<lapted  t>o  the  location  she  is  to  occupy.  The  light-house 
steam  tenders  TAlac^  Columhinej  and  Amaranth  are  to  go,  respectively,  to 
the  first  light-house  district,  with  head(iuarters  at  Portland,  Me.,  the 
thirteenth  lightdiouse  district,  with  headquarters  at  Portland,  Ore- 
gon, and  the  eleventh  light-house  district,  with  headquarters  at  De- 
troit^ Mich.  The  plans  for  a  new  steam  tender,  the  Maple,  have  just 
been  made.  She  is  intended  for  the  fifth  lighthouse  district,  with 
headquai-ters  at  Baltimore,  Md.,  and  she  will  soon  be  put  un<ler  con- 
tract Every  effort  has  been  made  to  embody  in  these  vessels  su<*h 
improvements  as  will  adapt  each,  in  hull  and  machinery,  for  its  own 
special  work.  Attention  is  invited  to  an  account  given  in  an  appendix 
to  this  volume,  of  each  of  these  vessels. 

The  Board  has  built,  during  the  past  year,  three  small  inexpensive 
light- vessels,  for  lake  use  only  during  the  seasim  of  navigation.  Each 
has  sufficient  steam  power  for  getting  to  and  from  her  station,  and  each 
has  a  steam  fog  signal  and  lights  of  sufficient  range  for  her  h)cation. 
They  are  called  light-ships  Kos.  55,  56,  and  57,  and  it  is  intended  to 
station  them,  respectively,  on  Sinunons  Reef,  White  Shoal,  and  Grays 
Reef,  in  Lake  Michigan.  This  experiment  of  attempting  to  use  inex- 
])en8ive  light-ships  instead  of  costly  i)ermanent  light-houses  is  tried  at 
the  earnest  request  of  the  lake  vessel-men.  Such  small  vessels  w(»uld, 
however,  be  entirely  inadequate  for  the  boisterous  weather  and  heavy 
sea  of  the  Atlantic  and  Pacific  coasts  of  the  United  States. 

TECHNICAL  BOOKS  FOR  THE  LianT-HOUSK  ESTABLISHMENT. 

■ 

The  following  recommendation  which  was  made  in  the  Board's  last 
mual  report  is  renewed : 

From  the  organizatiou  of  the  Light-HoiiBo  Estublishuieiit  until  quite  recently  it  has 
een  the  practice  of  the  Board  to  buy  such  technical  and  professional  books  and  peri- 
licahi  as  were  needed,  and  to  pay  for  them  from  the  jiroper|a;cncral  appropriations, 
his  course  was  taken  with  the  pennisHion  of  the  Secretary  of  the  Treasury,  given 
1  many  ca^es  previonsly  in  writing  and  with  the  apjirobation  of  the  accounting 
fficen  of  the  Departtuent,  as  shown  by  their  approval  of  the  accounts  rendered 
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therefor  hy  the  purchasing  officer  of  the  Board.  These  purchases  are  now  disallowed 
hy  the  accounting  officers. 

It  has  heen  iioui  the  beginning  the  settled  and  authorized  policy  of  the  Board  to 
maintain  a  technical  library  to  aid  its  constructing  officers  in  the  performance  of 
their  duties.  This  library  now  contains  more  than  3,000  volumes,  many  costly,  most 
of  them  rare,  and  some  of  them  unicpie,  at  least  in  this  country.  Tliis  was  found  to 
be  the  case  during  the  session  of  the  International  Marine  Conference,  when  books 
were  borrowed  from  this  library  for  it<s  use  on  the  plea  that  they  could  not  be  found 
elsewhere. 

Books  bought  to  enable  the  Board  to  build  a  certain  light-house  or  light-ship 
might  be  charged  against  the  appropriation  for  building  that  structure;  but  such 
books,  while  bought  to  meet  the  needs  of  the  Board  in  each  case,  are  kept  to  meet 
all  similar  cases  arising  afterwards.  Hence  they  should  be  paid  for  from  €1ie  general 
rather  than  from  special  appropriations.  Books  thus  obtained  are  placed  in  the 
Board's  library,  which  is  a  lending  library,  open  to  all  the  engineers  and  inspectors 
of  the  sixteen  light-house  districts.  By  this  method  a  book  bought  for  one  district 
officer  is  open  to  the  use  of  all.  This  prevents  duplication  of  books  and  savesmneh 
expense. 

The  Board,  in  order  to  keep  abreast  of  the  march  of  science  in  the  highly  scientific 
work  for  which  it  is  responsible,  has  great  need  and  makes  large  use  of  its  library. 

An  appropriation  of  $100  was  made  for  this  purpose  last  year,  and  it 
is  recommended  that  the  same  amount  be  appropriated  for  this  puriwse 
for  use  during  the  coming  year. 

GAS  BUOYS. 

The  buoy  used  is  of  tlio  Pintsch  pattern  and  patent.  It  is  forged  by 
a  secret  process  without  seam  and  holds  compressed  gas  without  per- 
ceptible loss,  which  burns  with  a  steady  flame  and  which  is  rarely  ex- 
tinguished from  any  (rause,  making  a  useful  light.  The  gas  buoy  is 
sometimes  used  to  replace,  temporarily,  a  light-ship  w^hile  the  latter  is 
under  repair,  it  is  sometimes  used  where  a  light-ship  can  not  he 
moored.  A  dangerous  wrec/k  in  an  important  channel  leading  into 
New  York  Inul  to  be  marked,  and  a«  the  channel  was  too  narrow  to  ad- 
mit of  a  light-ship  being  placed  near  the  wreck,  a  Pintsch  gas  buoy 
was  used  tliere  satisfactorily,  to  the  great  advantage  of  shipping,  for  a 
considerable  length  of  time  and  until  the  wreck  had  disapi>eared.  The 
iJoard  last  year  jdaccd  a  lighted  gas  buoy  in  the  fairway  of  vessels 
going  north  and  south,  near  to  the  wrecks  of  the  steamer  Vizcaya  and 
tlie  schooner  HanjraveH^  otf  Barnegat  Light,  on  the  New  Jersey  s^a- 
coast,  where  it  served  to  keep  vessels  from  running  on  to  these  wrecks. 
The  appropriation  of  $30,000  for  gas  buoys,  made  by  the  act  approved 
on  March  3,  1891,  limited  the  Board  to  the  payment  of  not  exceeding 
$2,000  each,  for  gas  buoys.  This  provision  precluded  the  purchase  of 
many  of  the  larger  class.  The  size  of  the  buoy,  which  the  Board  lias 
used  so  su(icessfully  for  the  past  six  or  seven  years,  weighs  about  6,0tH) 
pounds  and  costs  about  $2,000  on  the  other  side  of  the  Atlantic,  where 
only  it  is  made.  The  duty  upon  it  is  about  45  per  cent  ad  valorem. 
That  amcnint,  with  the  freight,  will  make  each  buoy  cost  about  $3,(W0 
delivered  at  the  general  liglit-house  depot.    Ten  more  of  these  buoys  are 
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needed.  The  Board  estimates  that  they  will  cost  $:5(>,(MM),  and  it  i« 
reeomnieuded  that  an  appropriation  of  this  amount  be  made  for  tlnit 
purpose. 

THE  PROPER  POWER  OF  RUNNING  LIGHTS. 

While  the  International  Marine  "Congress  wa^^  in  session  in  this  eity 
in  1889  the  question  was  raised  as  to  the  proiHT  j)ower  of  the  running 
lights  used  by  vessels  of  the  merchant  marine.  No  ajcreement  could 
be  reached,  as  the  Congress  was  witliout  su'curate  know!e<lge  a«  to  in- 
tensity of  the  lights  proiK)S(*d.  It  had  been  decided  that  thr  side  lights 
of  a  vessel  under  way,  which  should  be  red  on  one  side  and  green 
on  the  other,  ought  to  be  sufficiently  powerful  to  be  s(»en  2  miles,  while 
the  white  top  lights  should  be  seen  5  miles.  The  Light-ITouse  Board 
was  formally  requested  to  ascertain  the  intensity  of  the  proposed  lights 
by  actual  experiment.  The  Board  therefore  appointed  a  committee,  con- 
sisting of  two  of  its  inspectors,  two  of  its  engineers,  with  one  of  its  own 
members  as  chairman,  to  do  this  work.  Tliis  committee  has  aeted  on 
the  matter  and  its  report  is  presented  as  an  appendix  to  tliis  volume. 
Stating  the  matter  in  brief,  it  appears,  tliat  to  be  practically  seen  in 
fairly  clear  weather  for  5  miles,  a  whit4»  light  nuist  have  an  intensity  of 
30-candle  power,  and  that  red  and  green  lights  to  be  seen  2  miles  nuist 
each  have  a  iK)wer  of  forty  candles. 

ILLUSTRATION  OF  THE  LIGHT-HOI  .SE  LIST. 

Mariners  have  complaine<l  that  they  were  unable  to  <lctermine,  from 
the  description  in  the  light-house  list,  the  identity  of  the  light  staticms 
by  day,  when  the  lights  were  not  burning.    The  Board  has  therefore 
added  to  the  descrii>tive  narration  in  the  light-liouse  list,  gra[)hic  repre- 
sentation.    Cuts  of  prominent  lights  in  the  tirst  andsec(»nd  light-house 
districts  have  been  added  to  the  last  pul)lished  light-lumse  list.    Those 
stations  have  been  selected  which  could  most  readily  be  mistaken, 
es[)ecially  at  a  distance,  for  others,  and  photographs  of  them  were  nnule 
firoui  the  point  of  view  from  which  mariners  would  tirst  see  them,  and 
from  the  photographs,  the  cuts  were  nuule.     The  ])ictnres  had  to  be 
obtained  at  small  cost,  and  hence  they  can  have  little  artistic  merit, 
bntthey  answer  the  designed  purpose  so  well  that  the  Board  is  cnc(mr- 
aged  to  add  to  the  next  light-house  list  pictures  of  prominent  lights  in 
other  districts.     It  is  claimed  that  these  cuts  nuike  the  lighthouses 
figured  almost  as  useftil  to  mariners  by  day  as  they  are  by  night. 

INSPECTING  LIGHTS. 

The  Light-House  Board  consists  of  nine  i)ersons.  Each  member  is  sup- 
posed to  be  an  expert  in  some  branch  of  pharology,  and  for  that  reason 
he  is  detailed  to  this  duty.    His  value  to  the  service  increases  as  he 

come*  in  personal  contact  with  tUc  IochI  light  otBcer^  while  in  perforw- 
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•anco  of  their  duty,  iiiid  tliis  oau  be  accomplishetl  only  1 
ueya  to  tho.vaiious  ilistrii-ts.  The  theory  is  that  light  li 
and  eiigiiic«T8  iiisiHit  the  light-honsea,  lightships,  li 
buoy  deiwts  and  their  appurtenancea,  aiid  that  the  n 
Light-House  Boanl  iiisi>ect  the  work  of  the  insitectore 
In  piHiiwrtiou  as  tliis  Ihowy  is  carriM  into  eftei-t  unifo 
cision  of  action  is  iiisiiretl.  Proi»er  irspet-tioii  by  m 
Board  is,  however,  limited  by  the  fact  that  their  milea: 
expenses,  can  be  paid  only  fnnu  the  fS.OOO  appropriati 
for  iust>ei-ting  lights.  Small  as  this  appntpriation  is,  it 
the  provision  that  frtHn  it  must  bo  paid  the  rewards  of 
ination  as  to  collisions  and  for  the  apprehension  of  t 
damajred  light-house  pr«i|H>rty.  It  is  thei-efore  reeonimt 
amonnt  he  im-reastHi  to  .*r.,mM>  for  the  eoming  year,  or  i 
hv  wnthoriiwl  to  pay  its  menil>ers"  mileage  or  traveling 
the  several  genentl  ami  sptvial  appmpriatioiis  to  which 
|H'i'(ain. 

The  following  changes  have  taken  pLu-e  in  the  \te 
Light  Mouse  Boanl  since  the  dale  of  the  last  ainmal  rc; 

I'lKiu  the  death  of  the  Uou.  William  Windoui.  S« 
Trejtsmy.  which  ot-onrrtHl  Januiiry  ■-•!».  1.<;U.  his  siico 
Charles  F<»stor.  on  Februarj-  i>.  1S;>1.  Uia;iu-  ej-  officio, 
l.isht  lloiisi'Boaixl.  On  M:iy  J»,  |-<!»l.Kear  Admiral  T>a' 
V.  S.  Navy,  was  dcia.h.-,!  fnmi  lialii  h.ms,-  duty,  and  oi 
t'ouiuuwhnv  .lames  A.  (Jnvr,  V.  &  Navv.  w:,s  onbTei 
Ou  .luue  l»K  IS-M.  M;y.  ,ii„«,vs  F.  r.n-ory.  r^n-s  of  1 
Aiiu.x,  WHS  teu»i>,inirily  n-lievrtt  asciiuiiuvr  s,vi\-Mrv  ill 
nt  aNs,.|u-,>  with  i^>n..issi,.ii  to  p.  W-vo»d  s.a.  lap) 
M.d.;,n,  (Vvrps  of  K„i:i„.vt^  V.  S.  Ariuv.  and  en:nn« 
liBht  h,.uso  .l.sin.t,  .«,  ,|„.  ^,„„,  ,1,,,,.,  ,„.,,  i„  ^,.i.,j,i 
dutuvsv»...-<  d,.tail...l  f,„-  do.x,t,.u,,v.r.u;h.  as  en  Mi...-r  s 
'  u.  aKs,.,,..,  .„  ,,,»,,. ,,,  M,^,,,;,  ^^^^  ^,:,,  ,.,,  ,,^,,^.^.  , 
thill  iluty. 
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£STIMATR6   FOK  HPKCIAL   Ai'IMtOl'KU'l  lONH. 

Absecon  Bnoy  Depot,  New  Jcraey $2, 000 

Absecon,  light-keeper's  dwelling,  New  Jorsey 4,  (XX) 

Alligator  River  light  station,  North  Carolina 2<),  (NX) 

Assateagae,  light-keeper's  dwelling,  Virginia 4, 000 

Baltimore  light  and  fog-signal  station,  Maryland 60,  (XK) 

Bamegat,  light-keeper's  dwelling,  New  Jenw^y 4,  OCX) 

Bayfield  light  station,  Lake  Superior,  Wiscoimiu 5, 000 

Bay  State  Shoal  and  Oak  Point  Shoal,  Lnke  Ontario,  N<*w  York,  tmiponirv 

floating  lights 8(X) 

Beaufort  Harbor  range  lights.  North  Carolina 10,  (XX) 

Big  Oyster  Beds  light  and  fog-signal  station.  New  Jers.  y 25,  (XX) 

Black  Ledge  light  and  fog-signal  station,  Connect  ieii  t 45,  (XX) 

Bodega  Head  light  and  fog-signal  station,  California 'M)y  (XX) 

Boon  Island,  keeper's  dwelling,  Maine 3, 400 

Buffalo  Breakwater  fog  signal  Lake  Erie,  New  York 4,  'MiO 

Butler  Flats  light  and  fog-signal  ntatioii,  MnHsaehiiPiet  tn 45, 000 

Cape  Elizabeth,  keeper's  dwelling,  Maine 3.  :i00 

Cape  Fear  light  station,  North  Carolina LV),  (XX) 

€ai>e  Flattery  fog  signal,  Washington 17.  (XX) 

Cape  Hatteras  light  station.  North  Carolina  (dwelling  and  oil  Ihkisc  ) 5,  (XX) 

Cape  May  boathonse,  New  Jersey WX) 

Cape  Metres,  Oregon,  wagon  road,  $5,000 i Ant)H»riiy. 

Cape  Mendocino  light  station,  California,  roadway 1, 000 

Carlton  Island  light  station.  Lake  Ontario,  New  York 8, 6(X) 

Cedar  Point  light  and  fog  signal  station,  Maryland 25, 000 

Cheboygan  River  (front)  range  light,  Straits  of  Mackinae,  Micbiguu  (ail- 

ditional  l«nd) 1,750 

Cheqnamegon  Point  light  and  fog  signal,  Lake  Suj»eric>r,  \Viseoii.si!i 10,  (XX) 

Clark  Ledge  light  and  fog-signal  station,  Maine :U),  (XX) 

Doadman  Island  light  and  fog  signal,  San  Pedro  Harlior,  Calirurnia 5,  (X)0 

Depot  for  the  thirteenth  lighthouse  distriet,  {|{15,0(X) Antlioi  ity. 

Devils    Island,   Apostle  Group,   Lake   Superior,   AYlscoiiHiu   (perni,iii«':jt 

tower) 22.000 

Dog  River  Bar  light  station,  Alabama 20,  (MX) 

Doboy  Sound  range  lights,  C»eorgia 1,  5(X) 

Dollars  Point  and  Hog  Island  Wharf  range  lights,  James  River,  ^■i^,!^illi:l  2, 5(X) 

Eagle  Harbor  fog  signal,  Lake  Superior,  ^lieliiga n 5, 5(X) 

Eleven-Foot  Shoal  light  station,  Michigan,  inereMS" 42, 5(X) 

Escanaba  fog-signal,  Lake  Michigan,  Michigan 1, 100 

Fairport  fog  signal,  Lake  Erie,  Ohio 4, 700 

Forty-Mile  Point  light  and  fog-signal  station,  Lakcj  Huron,  Midi i-^.m .....  25,  (XK) 

Frankfort  Pierhead  fog  signal,  Michigan 1, 0(X) 

Galloo  Island  fog  signal,  Luko  Ontario,  New  York 5,  7(X) 

Gaabnoys 30,  (KM) 

Gladstone  light  station.  Lake  Michigan,  Michigan 10,  {)0() 

Grassy  Point  range  lights,  Maumeu  Bay,  Lake  Erie.  ( )l5  io 8,  (XX) 

(      VB  Harbor  light  and  fog-signal  station,  Washington (>0.  (XX) 

'     ^an  Island  light  station,  Maine 12,  OCX) 

ran  Keck,  keeper's  dwelling,  Maine 3, 3(X) 

g  Island  Shoal  light  ship',  Rhode  Island 70, 000 

^Islandlight  station,  Virginia  (to  change  light  from  fourlh  to  tirsi  nnliv)  125,  (XX) 

-Iftboro  Inlet  light  station,  Florida ^ yO,000 

^de  pMsage  beacon  lights,  Georgia  and  Florida 4, 000 

"^  Wwl  light  station,  Florida,  increasing  height  of  tower 4, 600 
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..      ,     A  »2,500 

Luzantto  Point  depot,  dwelling  for  keeper,  Marylantt 3  200 

Libby  Islanda,  keeper's  dwelling,  Mniiw  2o  OOO 

Little  Gull  iHland  light  aud  fog-aigual  station,  Mitbigmi 10^  500 

Little  River  fog-uigtial  station,  Maine g  ^^ 

Lndington  fog  signal,  Luke  Michignn,  Michigan 4'  500 

lit  atatiOD,  Micbignn,  keeper's  dwelling 3"  200 

ik,  keeeper's  dwelling,  Maine ^gg 

lignal.  Lake  Mifhigiin,  Wisconsin 60,000 

rliannel  lighta,  Alabama .^j.  ^^jp 

ia  light  station,  Florida 70  CCO 

w  South  Sbottis  light  ship,  Massachustts 10  000 

ugh  light  and  fog-Bignal  station,  CaiifomJa 50  OOO 

:;ape  Disappointment  light  stntiou,  Washington ' 

,  North  Passage,  Mission  Point,  Mackinac  Islau.l,  Lake  Huron, 

r  light  stations i'aoO 

(wuter  fog  signal.  Lake  Ontario,  New  York -■■  ,'noO 

T,  hire  of,  for  nse  on  the  St.  Marys  River,  MicUisn" -r'  TOO 

0  light  and  fog-signal  station,  California «'  000 

L  light  and  fog-signal  station,  California V  not! 

It  light  station,  Chcaapeake  Bay,  Maryland ^000 

igbt  station,  California,  additional  laud .mono 

l^ht  and  fog-signal  station,  North  Carolina "^'^ 

1  Harbor,  Michigan,  keeper's  dwelling «i  «« 

rts  range  lights  and  fog-signal  station,  Wisconsin J'  «« 

ierhead  fog  signal.  Lake  Erie,  Pennsyjvania in  (Mi 

post  lights,  Washin 


10,000 

light  and  fog-signal  station,  California ^^ 

ke  light  and  fog-signal  station,  New  York ^I'm 

Diuti!  Btvam  fog  signal,  La1[t.-Miehigai),Mic-hisiiu ^'^ 

bor  light  station,  Connectir;nt >'*'''™ 

iland  light  station,  Lake  Erie,  Ohio *'-''** 

land  fog  signal,  Michigan 5-  5** 

Ledge,  Portland  Harbor,  Maine,  light  and  log-sisiiiil 45, 000 

light  and  fog-signal  station,  Mnasachusetts 42, 000 

I  liglit-honae  depot,  sea-wall,  New  York 40,000 

jerty  light  station,  Now  York  Harbor,  Now  York,  coni|ibtin;j; 

50,000 

1  for  light-house  tender  Lily 5,000 

Sound  light  station,  (icorgia ao,  000 

erhond  fog  signal,  Lake  Michigan,  Michigan 5, 000 

lint  lifibt  station,  Florida 25,000 

laud  light  and  fog-signal  station.  Green  Bay,  Miibigiin 15,000 

and  light  and  fog-sigual  station.  Alaska 80, 000 

.■i!rprincipaltange-light«.  Michigan  (moving  riingr  lights)...  2,000 

ige  light,  Georgia 1,000 

y  Canal  light  stalion,  Lake  Michigan,  WiBcuusin 20. 000 

■  lights,  Lake  Suimrior,  WiHconsin ],  200 

Bar  light  and  fog-signal  station,  Maryland 5o!  000 

>e  uinth  light-houso  district 95, 000 

at  fog  signal.  Lake  Ontario,  New  York 4  300 

[-signal  station,  Rhode  Island  . .                              5]  000 

or  light  station,  Lake  Ontario,  New  Yuik ?  5OO 

ight  station.  North  Carolina....                      ^000 

l>ShtB,Oregon ^'Jj; 
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FIEST  DISTRICT. 

The  first  district  extends  from  the  head  of  navigation  in  the  St.  Croix 
River,  Maine,  the  eastern  boundary  of  the  United  Stiites,  to  and  inuliid- 
ing  Hampton  Harbor,  New  Hampshire,  and  includoH  all  the  aidn  to  navi- 
gation on  the  coasts  and  in  the  navigable  bays,  rivers,  and  inlets  of 
Maine  and  New  Hampshire. 

InspeeUiT, — Commander  Frank  Wildes,  U.  S.  Navy. 

Ungineer, — M^.  William  S.  Stanton,  Corps  of  Engineers,  U.  S.  Army. 

In  this  district  there  are — 

Light-houses  and  beacon  lights 60 

Day  or  nnlighted  beacons 102 

Fog  signals  operated  by  steam  or  hot-air  engines 11 

Fog  sisals  operated  by  clockwork 17 

Whistling  buoys  in  iK)6itlon 11 

Bell  buoys  in  position 15 

Other  buoys  in  position i^)7i 

Steamer  IrU,  buoy  tender  and  for  supply  and  inspection 1 

Steamer  Myrtle,  for  construction  and  repair  in  the  first  and  second  districts 1 

The  number  preceding  the  name  of  a  light-station  is  that  by  which  it 
18  deisignated  in  the  List  of  Lights  and  Fog  Signals  on  the  Atlantic  and 
Gulf  Coasts  of  the  United  States,  corrected  to  January  1,  1891,  or  in 
the  List  of  Lights  and  Fog  Signals  on  the  Pacific  Coast  of  the  United 
States,  corrected  to  January  1,  1891,  or  in  the  List  of  Lights  and  Fog 
Signals  of  the  United  States  oh  the  Korthem  Lakes  and  Eivers,  cor- 
rected to  the  opening  of  navigation,  1891. 

LiaHT-HOUSES. 

— .  Clark  Ledge  J  8t,  Croix  River  ^  near  Eastport,  Maine. — The  following 
recommendation,  made  in  the  Board's  last  two  annual  reports,  is  renewed : 

Vesaela  nayigating  the  Si.  Croix  River  need  a  light  to  guide  them  to  its  entrance 
between  the  whirlpools  off  Deer  Point  and  Dog  Island,  near  Eastport.  Clark  Lt^dge, 
near  the  shore  in  Eastport  Harbor^  is  almost  covered  at  high  water,  is  very  daiigerouM 
t<»  navigation,  and  has  caused  the  loss  of  several  ve^seln.  A  light  here  would  kctvo 
the  twofold  purpose  of  gliding  vessels  to  the  entrance  of  the  river  and  clear  of  this 
dangerous  ledge.  For  this  purpose  an  appropriation  of  $30,000  is  needed.  The  Jegis- 
lature  of  Maine,  whidf  convenes  biennially  and  will  not  again  assemble  until  the 
"Winter  of  1890-'91,  has  conveyed  title  to  the  ledge  and  jurisdiction  over  it  to  the 
United  States,  so  that  the  light-house  may  be  erected  whenever  an  appropriation 
therefor  is  made  by  Congress. 

It  is  recommended  that  an  appropriation  of  ^30,000  be  made  therefor. 
10286  L  H 3 
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i,  between  Quoddy  Boa^  on  the  south  and  the  l^rhor,  \ 
oort  and  the  8t.  Croix  River  on  the  n4>rth,  M«t»«.— Itoe  -^ 
tine  of  a  cyliodi-ical  iron  caisson,  53  feet  m  diameter  , 
'htbmltuponapUesnbfoandatioa  17  feetbelowmeaa 
th  concrete,  and  Burmonnted  by  an  iron  tower  37  leet 
86  to  focal  plane,  was  finished  on  November  5,  18W. 
e  fifth  order,  is  flashing  white  every  fifteen  seconds, 
tire  horizon,  and  was  first  exhibited  on  December  31, 
a  was  provided  with  a  1,200-pound  beU  stmck   by 

mouth  of  Little  River,  Cutler   Barbor,  Maine. — The     \ 
endation,  which  was  made  in  the  Board's  last  two 
renewed :  \ 

ttation  of  the  Eaatport,  St.  John,  and  Bay  of  Fondy  pUots.    It 

ft  Biunmer  rcBort.  VeMelamaltingtheBay  of  Fnndy  flrat  make 
n  try  to  make  Little  Eivar  light.  St«ftmera  of  the  Intomation^ 
ie  a  harbor  nnil  stoppiug  place.     They  carry  mnch  freight  aud 

)B  the  only  near  harbor  of  refago,  and  is  used  aa  Boch  by  ve»- 
>t  iD ;  but  this  IB  impoBBible  In  a  fog,  without  the  aid  of  a  tog 

Hteamer  Eduardo  strock  at  low  tide  on  July  21,  1889,  on  Old      j 
»  Houth  of  Cntlitr  Harbor,  at  midnight  and  during  a  donee  fog-      - 
nurt  iirovod  a  total  loss.     The  crew,  numbering  40  men  m  all. 
i«tcrwl  2,308  tons  and  cost  $2^,000.     Tbe  insptMitor  of  the  fin" 
ii»d.'  a  report  roliiting  to  this  wreck,  from  which  the  following 

irrfo  arrivttd  near  Libby  Island  light  and  fog-stgnnl  station  on 
ao,  and  tvmaiui'd  in  that  vicinity  until  near  midnight,  occa-      , 

MuvwHnl  and  then  returning,  apparently  keeping  between  the      ! 

Inland  nntl  Seal  Island. 

rnUu,  n-ith  a  rtnigh  sea  and  dense  fog.     About  9  p.  m.  itecaleil 

ud  and  Mooee  Peak  light*  were  visible,  and  soon  after  thevee- 

j-  iiiirtl)  at  alow  speed,  with  frequent  caste  of  the  lead. 

t.  r*iK  iM'iiii;  very  thick,  the  ve«scl  struck  on  Old  Man,  having 

oumi  I,"  tag  \^i  of  Little  Hivet  light-station,  2|  miles  distant  to 

'  whioiUoji  buoy  off  same  place  3i  miles  distant,  bearing  aboat 

«r  th*  chart  it  wUl  be  sm>u  that  Little  River  and  Harbor  opens 
»h«t  Ui»  high  land  of  L»tl«  Eiver  Head  cover*  the  Ughtstation 
l»t^»r  aWHtnitfth.  A »t<>am fi.g-«ignal  atthoUght-atationmigM 
1  «n*r  th»  Ola  Man;  U  would  not  be  heard  certainly  at  its  full 
I  "«»  ).hl.|i>  Kivi^r  lltstdit  wonld  be  exposed  in  all  directicMM  ie»- 

*'"  '^**'^  wi)h«m  «ny  doiiht.  have  been  the  greatest  po»ible 
*  ft  "***"  '""'*'  I"*™';  the  whistling  buoy  could  then  have 
"  "■»>*  d*»v«riMtT  tak«o,  or  the  v«wel  coold  have  entered  the 

>»   ivxtirwct   ft^x^  ,1^  rep<«t  of  her  master  of  the  wreck  of  the   * 

r,-vlV'  "'  J  """*  *''^<* 'hM*  had  bwna  fog  whistle  or  tmiop*t, 
>f'*h  '"ki  l^  **'"  *''*^ '"'''"""*''•'•'*•>"'■"» "J" "P™'*"''  >ti«»t**- 
^     ^'•^^M  W  «i   t;.  ti   i>,.,«i  «,«,^  fag  Bigual  operated  by  stewn 
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First    District. 

The  Board  in  ftlao  of  opinion  that  thin  wreck  would  not  hapeoccarred  had  tbe  Tog 
iignal  now  recommGiide*!  for  Little  River  light-ntatioD  tben  Irern  in  operation.  It  in 
Mtimateil  that  the  p.-ttabliahniBiit  of  «arh  »  nigual  wonid  coat  tLO.SOO,  and  the  nppro- 
priatioa  of  that  amouut  JH  therefore  recommended. 


5.  Avery  Rock,  on  Avery  Rock  in  Machian  Bay,  Maine. — A  lioiitlionse 
was  bnilt  t«  n'plivee  tlio  lioatlioiise  carried  awiiy  by  tlie  Kttniii  (jf  11-12 
January,  1891;  the  boat-slip  was  extended  to  it,  .WO  sqnarc  fin-t  of  (dat- 
^nm  of  heavy  timbers  securely  bolted  to  the  ledge  were  laid  iu  trontof 
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First  District. 

the  dwfllinir  in  pla<»e  of  a  concrete  platform  much  damaged  by  the  sea, 
tlio  oxpoHod  coi-ners  of  the  dwelling  were  protected  from  the  sea  hy 
heavy  yellow-pine  timbers  bolted  to  the  ledge,  and  minor  repairs  were 
made  to  the  dwelling.  A  bell  tower  of  yellow-pine  timbers  10  inches 
Hquaro  wasen^-t^Hl  on  a  more  favorable  site  on  the  southeast  of  the  dwell- 
ing an<l  MH-urely  bolted  to  the  ledge ;  the  striking  machine,  which  wa« 
thoi-onghly  overhaul!^  and  repaired,  and  the  bell  were  set  up  in  the  new 
tower,  which  was  connected  with  the  dwelling  by  a  covered  way  of 

heavy  timlier. 

0.  Libb^  UUtHds,  entrance  to  Machim  Bay,  Maine.— The  fog-signal 
house  was  prtnidinl  with  brick  ash  pits  and  coal  bunkers  to  permit  the 
OalHill  trumiH^t.and  caloric  engines  to  be  i-eplaced  by  steam  fog  whistles 
with  apiwratus  in  duplicate.  A  rain  shed,  40  feet  by  140  feet  in  plan, 
and  a  storage  cistern  and  service,  respectively  of  32,000  and  12,000  gal- 
lons* caimcity ,  wen*  built.  The  steam  fog-signal  apparatus  in  duplicate 
was  ImiU  in  the  mm  hine  shop  in  Boston,  and  a  1,000-pomid  bell  was 
|U\n  idiHl  to  Ih^  rung  by  hand  in  emergency.  Minor  repairs  were  made 
to  the  tower  ami  iHuit-slip, 

8hHV  the  t^^tabUslMuent  here  of  the  fog  signal  by  DaboU  trumpet, 

alHHit  nine  yt^irs  ag%K   uimle  the  apiH>iQtment  of  an  assistant  keei>er 

w<H>\>4j^iry*  the  a^wustaut  has  been  intimately  related  to  the  principal 

l<%v|H^r.     For  s^^veral  years  he  was  the  brother  of  the  keeper's  wife,  and 

tht^rv*^t>^^r  and  until  now  the  keei^Vs  sim-in-law  was  assistant  keeper, 

and  tht^  t5iunlu\<  of  the  priueiiKU  kee^^r  and  his  assistant  have  Uved 

^^vther  as  one  t^mil>  in  one  dwelling.     Recently  the  principal  keeper 

kx^  re^^utxl:  the  ix^iutluxji  of  the  ke^^i^r  and  his  assistants  therefore, 

^lau^t  bvW^  s%^^virHt^^\   her**at>er.    TW  t»iil>-  dwelling  at   the  station  is 

v^l>*l^\sK  uv^lhvr  m  si:x^  rnnr  arT;iiuget»eut«  to  two  taniiliess  and  another 

M*<  v^t'  s:u.iitvr<  h;^'<^  thvo'tV^:^.  N\>Hne  ur^ntly  nei^etssary.     The  substi- 

te>!N^  *,h  s.  str^  H-^c  o;  the  sietiim  ts^  i^^al  lor  the  Daboll  trumpet  will 

u\4xv  'I  Htv-^v  •^an  v>vr  ttewss;*rY  asal  imi^Htant  to  have  an  efficient 

,vvN.-v.i^';^  .i-si  '^v  v.^^-xt-s^xHit  \*c  a  stttr;*ble  s*M  rf  quarters  for  him  wiU 

H*.tVv   '  *i   tx^  Cv4^v:v<:  S'c  :;w  s^fr^tv-y  to  «>bcaia  and  re^tain  an  assistant 

.^4    V  :<«"%>.*.>  f*v  rxv—yxt     I:  ^s  e:!^uuat^  that  an  additional  keep- 

v^  V  v5^>*v:     ^^  v.i^  X  N;  •  ^r  ^^:>^V  Ar:%l  it  i^  Twuttn»ded  that  an  ap- 

♦♦>v  Nfcvvs%..>  Vx.  •.■« -t     ,   :V  rv«:?^r\^r>Hi  %ras  fme^i*  cme  end  of  the 
^''    '  '  *^  ^  ».v^.*     >;n  *^*tv^\%;.  .o^i  '<^yr  »i3KY  npfwdi^  were  made. 

^   '^  ♦.'*.,,        V  t  £.^^v  . -►«  ^-.V  ^*a:>  ^c  :3l  a  wass^  of  concrete  de- 
»T^  '^-  ^^^*      K    ^ -%  ^  .  ^^  ^-^^   ^-^.rt  -i^  SmAlw  a  mbular  lanten. 

**     •  •  u  >«  ..Kv  ^    *      ^1  ••  t.   -^A  ^bM  W«$«^  aad  close  board 
A.*>v  >*v^x     xt     ,     K'   *N.^   V    K  i« -it  >^;«;  vt^vi:ij3^  and  doable  fuel  house 
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were  reehingled,  four  windows  in  the  tower  were  renewed,  150  feet  of 
plank  walk  were  laid,  the  boat-8lip  was  partially  renewed,  and  minor 
repairs  were  made  to  both  dwellinj^s  and  to  the  tower.  Tlie  interior  of 
the  fog-signal  house  was  remodeled  to  receive  larger  boilers  and  ti> 
l)ermit  the  reversal  of  the  i)osition  of  the  boilers  and  machinery'. 

11.  Propped  Harbor^  entrance  to  Prospect  Harbor^  Maine. — The  build- 
ings are  old  and  dilapidated.  They  will  be  rebuilt  during  the  f^uHuing 
fiscal  year. 

12.  Winter  Harbor ^  on  Marie  Island^  Maine. — ^The  boat-slip  was  partly 
renewed  and  minor  repairs  were  made  to  the  dwelling. 

13.  Monnt  Desert^  on  Mount  I^esert  Rock,  Atlantic  Ocean,  some  27 
flitfet/rom  the  coast  of  Maine. — ^The  boat-slip,  150  feet  in  hnigth,  wns 
rebuilt  and  provided  with  a  third  rail,  making  a  double*  slip;  one  end  of 
the  frame  dwelling  was  partly  renewed  and  minor  repairs  were  made 
to  the  dwelling,  boathouse,  and  outbuildings. 

15.  Orabtree  Ledge,  between  Bar  Harbor  and  Mount  Desert  Ferry, 
Frendiman  Bay,  Maine. — ^A  1,200-pound  bell,  stniek  by  maohiner}-, 
with  a  bell  house  of  sheet  iron,  was  placed  upon  the  pier.  Various 
minor  repairs  were  made. 

17.  Oreat  Duck  Island,  about  11  miles  south  from  the  entrance  to 
Pren/okman  Bay,  Maine. — ^This  station  was  commenced  in  May  and 
finished  in  December,  1890.  It  consists  of  a  brick  tower  35  feet  high 
to  its  focal  plane,  with  a  brick  service  room  8  feet  by  10  feet  in  jilan ;  a 
briek  fog-sigual  bouse  32  feet  square,  with  a  service  cistern  holding 
25,000  gallons;  a  rain-shed  130  by  30  feet  in  plan,  with  a  storage  cistern 
holding  5,350  gallons,  and  with  coal  bunkers  of  60  tons'  capacity;  three 
dwellings  of  six  rooms  each,  with  outbuildings,  a  bam  20  feet  by  «'U)  feet 
in  plan,  a  boat  and  store  house  at  the  landing  measuring  30  feet  by  40 
feet^  a  double  boat-slip  200  feet  long,  and  an  enginehouse  with  steam 
windlass.  The  steam  fog-signal  apparatus,  complete  in  dui)licate,  was 
installed  and  tbe  light  was  first  exhibited  December  31, 1890,  on  whi<'li 
date  the  fog  signal  was  also  ready  for  service.  A  1,200-pound  fog  bell 
was  provided  to  be  rung  by  hand  in  emergency. 

— .  Green  Island,  entrance  to  Burnt  Coat  Harbor,  Maine. — The  follow- 
ing reconmiendation,  made  in  the  Board's  estimates  and  reports  for  the 
last  six  years  is  repeated : 

Bunt  Coat  Harbor  is  an  excellent,  cap&cions  harbor  of  refuge.  The  range  lights 
""^ieh  guided  to  the  entrance  were  nnsatisfactory,  and  a  veHHcl  wan  wrecked  Innt 
r  while  trying  to  make  the  harbor  by  their  aid.  One  of  them  was  acoordiugly 
H>ntinaed,  and  it  is  proposed  to  erect  in  its  stead  a  light-house  on  Green  Island, 
'Qt  ajmle  to  the  southward  of  the  entrance.  It  is  recommended  that  an  appro- 
»tion  of  $12^000  be  made  therefor. 

52.  Saddleback  Ledge,  entrance  to  Isle  au  Haut  Bay,  Maine. — ^Tlie  boat- 
p  was  extended  90  feet  and  an  iron  ladder  was  attached  to  tlie  bell 
^er. 
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23.  Heron  Neck,  an  Green  Inland,  East  Penobscot  Bay,  Maine.— Th& 
keeper's  dwelling,  buDt  when  the  station  was  established  in  1853,  was 
designed  to  be  an  excellent  one,  having  8-inch  brick  walls  separated  by 
a  2-inch  air  space  from  a  4-inch  brick  lining  and  having  interior  4-inch 
brick  partitions.  It  is,  however,  understood  to  have  been  built  by 
ox)ntract,  and  so  little  mortar  was  used  that  many  of  the  joints  do  not 
appear  to  have  been  filled.  In  driving  rainstorms  they  receive  large 
quantities  of  water  which  keep  the  walls  very  damp  and  almost  inces- 
Hantly  exudes  moisture  into  the  dwelling.  The  dampness  of  the  dwell- 
ing is  further  increased  by  the  character  of  the  site,  which  is  underlaid 
by  a  sloping  ledge  over  which  the  water  flows,  saturating  the  soil  sur- 
rounding the  dwelling  and  keeping  its  cellar  wet.  From  these  causes 
the  dwelling  is  unhealthy  and  it  is  unsuitable  for  occupancy  in  so  severe 
a  climate.  It  is  claimed  that  on  this  account  five  deaths  have  occurred 
in  it.  since  its  erection  in  1863.  It  would  cost,  to  remedy  these  radical 
deftH'ts  in  the  walls  and  of  the  site,  almost  if  not  quite  as  much  as  it 
would  to  erect  a  new  building  on  a  proper  site.  A  new  building  on  a 
iM^ttw  site  it  is  estimated  would  cost  $3,300,  and  it  is  recommended 
tliat  an  appropriation  of  this  amount  be  made  for  that  purpose.  Minor 
n^paira  wore  made. 

25,  WooiK*  Kocks,  easterly  entrance  to  Fox  Island  Thoroughfare,  Maine.-- 
riu»  lighthouse  was  commenced  May  7  and  finished  November  14, 1890. 
I(  <M)iiKist«  of  a  cylindrical  iron  caisson  26  feet  in  diameter  and  24  feet  in 
hi^iglit,  ftmndwi  upon  a  ledge  of  rock  awash  at  about  half  tide,  filled 
with  (HUicivt^'  and  surmounted  by  an  iron  tower,  37  feet  high  from  base 
to  \\m\X  plane.  The  light  is  of  the  fifth  order,  is  fixed  red  with  a  fixed 
whito  8wt4M\  illuminate  the  entir^^  horizon,  and  was  first  exhibited  on 
I hH^i^mhor  ai,  18iHK  The  station  was  provided  with  a  1,200-pout*  Ml, 
whurk  by  luaohiuwy. 

l)M,  :.MI.  .Vf«hM«<^M«  JkW*,  rMfrftiifr  to  Penobscot  Bay,  Maine.— The  single 

Um\  H\i\\  \\«H  iHuut^rt^Hl  into  a  double  one  and  minor  repairs  were  made 

U^\  ho  d  N\  olHu jr,  towor.  ami  biuit  slip.    For  more  than  twenty  years,  and 

\\\\\\\  \\>^^^\\t[^,  (ht>  «t^t  a^stant  keei^er  was  the  son  of  the  principal 

M  opiv»^  aud  t\\^  x^^^^  UvtHl  U^^ther  in  one  dwelling.    The  resignation  of 

nuN  ^>^lu^^^|^  K,v|H>r  h)U»  Im^ken  up  this  arrangement.    At  this  impor 

um  nm\M\K  \\  hu  h  ha.^  two  i^vtuid  onler  lights  and  a  steam  fog  signal, 

I  KooiMvv  aud  f  luw  a.>^^.>.taut  k^nn^ei^  are  empk>yed.    These  are  theonly 

!m  h      V''^  .vu  lUiH  ,>H.K.    IVo  .4^  the  assisiaut  keepers,  with  their 

01      ?,':  ^'.r  r  ^^^\^^^^^^^'^  ^»^^^^^^««  ^^^^^  th^  l^ndpal  keeper  lives  in  a 

I  /ho  IV    '^^  \''''^"^'^^^^    ^^^^'^^^  '^^^  ^^K.of  nnartersare^aptedonly 

>      u uvT       \^^       ..,  Ou.v  tam.luv^  ^,Hl  a  ftHmh  set  of  quarters  1 

/i\  r^N^^^^^^^^^^^^^^  r  ''"  '^^"^  ^^^^"^^^    I^  is  estimated 

^^^*  >  ^^         U^^  '^^  '^"'^  ^"  ♦^"^'^^^  *^^  n^imendation  is 
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nowhere  exceeding  au  eighth  of  a  mile,  aud  the  highest  partis  not  more 
than  50  feet  above  the  sea  level.  There  i8  a  little  cove  where  material 
(^u  be  hauled  up  in  pleasant  weather,  but  it  has  no  harlnir.  The  light- 
house keeper  effects  a  landing  by  steering  his  boat  through  the  lireakers 
on  the  top  of  a  wave,  so  that  it  will  land  on  the  boatways,  where  his 
assistants  stand  ready  to  receive  him  and  draw  his  boat  so  far  up  on 
the  ways  that  a  receding  wave  can  not  carry  it  back  to  the  s6a.  There 
is  neither  tree  nor  shrub  and  hardly  a  blade  of  grass  on  the  rock.  The 
sur&ce  is  rough  and  irregular  and  resembles  in  a  large  way  a  (M)nfiimMl 
pile  of  loose  stone.  Portions  of  the  rock  are  frequently  swept  by  the 
waves  which  move  the  huge  bowlders  into  new  positions.  During  the 
storm  of  January  19, 1856,  the  sea  made  a  complete  breach  over  the- 
rock,  washing  away  every  movable  thing.  The  old  dwelling  was  so 
thoroughly  demolisbed  that  not  one  stone  was  left  ux>on  another.  The 
then  new  dwelling,  though  situated  in  the  most  protected  sjiot,  Wiis 
flooded  and  heavy  wooden  shutters  had  to  be  closed  to  prevent  the 
violence  of  the  spray  from  breaking  them  in.  The  rock  is  about  20 
nules  from  the  mainland,  as  the  crow  flies.  Eockland,  25  miles  distant, 
is  the  nearest  harbor,  unless  the  coves  of  Matinicus  Island,  4  miles  from 
the  rock,  be  considered  as  harbors.  They  can  be  ei^tered  only  with 
certain  winds  by  vessels  of  very  light  draught.  The  isolation  of  this 
station  and  the  difiQculty  of  landing  material  here  of  course  enhance 
the  cost  of  erecting  the  proposed  structure,  in  which  strength  rather 
than  the  graces  of  architecture  are  most  considered. 

30.  Whiieheadj  westerly  entrance  to  Penobscot  Bay^  Maine. — The  old 
rabble-stone  dwelling  was  demolished  and  replaced  upon  the  same 
fonndadon  by  a  framed  double  dwelling,  27  by  37  feet  in  plan,  with 
an  L  measuring  27  by  16  feet,  with  suitable  outbuildings,  A  brick 
service  room,  measuring  12  by  16  feet,  was  annexed  to  the  tower,  and 
an  oO  house,  9  feet  4  inches  by  11  feet  8  inches,  was  built.  The  grounds 
about  the  dwelling  were  extensively  filled  and  graded,  and  a  st^^ani 
pump  and  inspirator  was  provided  for  the  tc)g  signal,  which  w  as  thor- 
oughly overhauled  and  repaired.  Various  repairs  were  made  to  the 
depot,  wharf,  and  coal  shed. 

33.  Browns  Headj  westerly  entrance  to  Fox  Island  Thoroughfare^ 
Maine. — ^The  station  was  provided  with  a  new  fuel  house,  12  by  20  feet 
in  plan,  a  brick  cistern  holding  2,000  gallons,  and  a  new  kitchen  floor. 
An  embankment  with  a  retaining  wall  40  feet  long  by  G  feet  high  was 
1   Ut  in  front  of  the  dwelling,  and  minor  repairs  were  made. 

36.  Orindel  Pointy  entrance  to  OiOcey  Harbor^  Maine. — The  question  of 
3  location  of  the  boundary  line  of  the  light-house  land  arising  from  a 
knifest  error  in  the  deed,  which  was  on  February  7, 1889,  referred  to 
0  United  States  attorn^  for  settlement,  will  speedily  be  adjusted, 
d  the  boundary  fence  will  be  built  during  the  ensuing  fiscal  year. 

37.  Bice  Heady  entrance  to  Castine  Harbor,  Maine. — ^Three  sides  of 
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till'  tower  were  resbinghMl,  it**  lead  flashing  was  renewed,  and  a  1,000- 
jKiiind  \)e\\  was  provided  and  hnng,  to  be  ning  by  hand  in  answer  to 

KigTialM. 

;58.  Fort  Painty  mouth  of  Penobscot  Birer^  Maine.— A  l,200-'pound  bell, 
Htruck  by  nia<;hiner>',  was  provided,  and  minor  repairs  were  made  to 
tli<*.  dwelling  and  tower. 

4(1.  }faf  shall  Point,  entrance  to  8t.  George  Rarhor,  Maine.— The  bam, 
18  by  25  feet  in  plan,  and  a  fuel  house,  measuring  15  by  25  feet,  were 
rebuilt,  and  the  latter  wa«  connected  with  the  stone  dwelling  by  cut^ 
ting  a  door  through  the  wall. 

42.  Manana  Inland  Fog-signal  Station,  coast  of  Maine.— Both  engines 
connected  with  the  fog  signal  were  thoroughly  overhauled  and  repaired 

44.  Pemaqnid  Point,  entrance  to  Mnscongus  Bay,  Maine.— The  ques- 
lion  of  th(».  location  of  the  boundary  line  of  the  ligh^house  land  at  this 
Htation,  which  was  referred  to  the  United  States  attorney  for  settle- 
ment on  March  8,  1889,  is  not  yet  adjusted. 

45.  Ham  Inland,  entrance  to  Boothbay  Harbor,  Maine.— The  boat- 
hll]i  wiiK  lowered  and  extended  12  feet  seaward,  and  an  iron  ladder  was 
))rovi(lc<l  at  the  landing. 

17.  Uvndvivks  Head,  entrance  to  She&pscot  River,  Maine. — ^A  bell 
liunstMipon  a  pyramidal  skeleton  frame  of  yellow  i)ine  bolted  to  the 
h'dgo  was  built  and  a  1,200-pound  bell,  struck  by  machinery,  waB  pro- 
vidod  and  put  in  place. 

5 1 ,  52.  Capv  Elhalteth,  Maine.— UniW  the  resignation  of  the  principal 
Kco|icri  about  two  years  ago,  his  wife  w^as  an  assistant  keeper,  so  that 
tlHMM^  wt^rc  but  thret^  families  to  be  accommodated  in  the  three  single 
dwclllnjis  at  tills  station.  This  arrangement  is  changed,  and  there  are 
no\>  (War  separate  families  at  the  station,  and  two  families  are  crowded 
Info  a  dwelling  adapted  in  size  and  arrangement  to  only  one  fomily. 
Tlie  two  towers  ai^^  num^  than  000  feet  apart;  two  of  the  dwellings  are 
nejir  the  noilheaMt  and  one  near  the  southwest  tower.  A  fourth  dwell- 
Inw  1^  N<^»'>  urgently  ntHHUnl  near  the  latter  to  properly  and  conveniently 
lhai**e  In  the  seveiv  winter  weather  of  that  climate  the  second  of  the  two 
ONMiM(antJ*>\hoattends  the  light  init.  Besides  a  first  and  a  second  order 
liMhtt  the  M(<ulon  )ni.s  a  thst  ehi«s  fog  signal,  and  an  additional  dwelling 
Ih  tnn»evatuel>  rnHHitnt  in  the  best  interests  of  the  service.  It  is  es^- 
\\\\\W\\  that  one  ean  be  built  for  J^UWX  and  it  is  recommended  that  an 
tM^kU^puati^Mi  of  this  auumut  Ih>  uuule  therefor.  Some  repairs  were 
nunle, 

^  \  n»»  iUn.i  Mo*»l.  f^r#>»i#<y  ^»  P^rtU^nd Harbor,  Maine.— The  old  stone 
\l  N\  elhnK  w  an  d\  uudixUtHK  and  a  t^^umni  double  dwelling,  42  feet  6  inches 
lv\  *  *  uei  u\  id.iUv  wan  budt  mnm  the  s^une  foundation,  and  a  brick  oil 
h^^l  e  s  tee^  <i  ineluvx  n^piaiw  ti  tli^ht  of  steps  at  the  landing,  30  feet  in 
\v^y<\\\.  wew  ^vnUi.  The  wutoh  riHMu  iiud  dwellings  were  connected  by 
-^v>v^Km»j:  uOvs,  and  muuvr  iv^viir^  wew'  made  to  the  service  room. 


1891.  REPORT    OF   THE    LIGHT-HOUSE   BOARD.  41 

First   Dislriet. 

Both  of  the  eugiues  belonging  to  the  fog  mgual  were  ovcThaiiliHl  and 
lepaiied. 

— .  Spring  Faint  LedgCj  Portland  Harbor^  Maine. — A  bell  Hhotihl  l>e 
placed  on  Spring  Point  Ledge,  Portland  Harbor,  at  a  \Hn\\X  where  it 
would  mark  that  dangerous  ledge,  which  liefl  in  bold  water  at  the  nlge 
of  the  channel.  It  would  also  mark  a  turning-point,  and  would  be  of 
great  service  to  vessels  making  their  way  into  Portland  Harbor  in  thick 
weather,  going  either  to  the  wharves,  to  an  anchorage  in  Diamond  iKlund 
Boads,  or  to  the  westward  of  Fort  Gorges.  At  present  they  have  to 
grope  their  way  unaided  after  leaving  the  bell  buoy  oflf  Gushing  Island 
Point  When  the  sea  is  exceptionally  calm  this  buoy  does  not  ring,  and 
there  is  no  guide  for  vessels  from  the  time  they  pass  the  trumi)et  at 
Portland  Head«  With  a  bell  on  Spring  Point  Ledge,  vessels  e4)uld 
always  change  their  course  there  in  thick  weather,  without  dei>ending, 
as  they  now  do,  on  their  time  from  the  bell  buoy  or  from  Portland  Head, 
2  miles  distant.  The  difficulty  is  increased  by  the  liability  of  the  re<*kpn- 
ing  being  lost  in  meeting  other  vessels  which  throng  the  harbor,  and 
some  of  which  even  anchor  in  the  channel  in  the  midsummer  season, 
when  the  fogs  are  most  dense  and  frequent. 

The  peril  to  vessels  in  thick  weather  is  also  somewhat  increa^^ed  by 

the  tendency  of  a  current,  issuing  at  some  states  of  the  tide  betwe^^n 

Cashing  (Bangs)  Island  and  Fort  Scammel,  to  set  vessels  toward  the 

*  Spring  Point  side  of  the  channel,  and  of  the  ebb  current  to  set  them  -in 

a  southerly  direction  on  to  Spring  Point  Ledge. 

Seven  steamship  companies  own  steamers  which  enter  Portland  Har- 
bor. They  embrace  the  regular  coastwise  lines,  one  foreign  line,  and 
the  steamers  plying  between  Portland  and  places  in  the  immediate 
vicinity  which  are  of  daily  resort  in  summer.  These  companies  claim 
that  518,362  passengers  were  carried  into  Portland  by  their  steamers 
last  year,  as  follows : 

Ca8co  Bay  Company 317, 285 

Portluid  Steam  Packet  Company 75, 482 

International  Steamship  Company 40, 325 

Maine  Steamship  Company 4, 495 

Harpawell  Steamboat  Company 6, 000 

Portland  and  Boothbay  Steamboat  Company 3, 000 

8teamer  Greenwood 36,000 

Steamer  S.E.  Spring :«,000 

Allan  Steamship  Line 775 

Total 518,362 

In  view  of  the  excellence  and  importance  of  the  harbor,  the  very  large 
lumber  of  vessels  which  annually  resort  to  it  for  refuge,  the  great  num- 
ber of  passengers  carried  into  it,  which  will  doubtless  st-eadily  increase 
ririth  the  increasing  number  of  people  who  resort  to  the  coast  of  Maine 
n  midsummer,  and  the  frequency  and  density  of  the  fogs  at  the  very 
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period  when  the  pasHCiiger  traffic  is  greatest,  it  is  recommended  that 
I>rovision  be  made  for  the  establishment  upon  Spring  Point  Ledge  of  a 
fog  beJl  and  a  light  of  the  fifth  order,  in  a  depth  of  water  not  to  exceed 
12  feot  at  mean  low  tide,  and  the  building  of  a  structure  of  about  the 
type  and  diameter  of  those  at  Crabtree  Ledge  and  Goose  Rocks,  Maine. 
It  18  estimated  that  this  can  be  done  for  $45,000,  and  it  is  recommended 
that  an  appropriation  of  this  amount  be  made  for  that  purpose. 

/W.  HoonlHla/nd,  seaooaat  of  Maine.— There  are  at  this  station  one 
ktM^jM^r  and  two  assistants,  and  but  two  sets  of  quarters  in  one  double 
dwelling.  The  second  assistant  keeper  has  to  board  either  with  the 
fliinily  of  the  keeper  or  with  that  of  the  first  assistant  keeper.  This 
fon'od  arrangement  is  unsatisfactory  to  all,  and  is  quite  unfavorable  to 
tlie  n^tention  of  a  second  assistant  of  the  needed  qualifications.  The 
Ht4ition  is  isolat4Hl  and  exi>osed,  the  tower  is  taD,  and  this  second-order 
light  is  an  important  one.  A  third  dwelling,  which  is  urgently  needed, 
It  is  estiinatetl  can  be  built  for  $3,400.  It  is  therefore  recommended 
that  an  iippropriation  of  this  amount  be  made  therefor. 

BBPAIBS. 

At  <MU'h  of  tlu^  following-named  stations  repairs  and  renovations, 
nuiro  or  loss  t^xtonsive,  were  made  during  the  year: 


Ul  HwKor  lHltMul«  Mmue. 

tfl.  Uhh'  lUU  llH>\  M(im«^. 

JW.  )\'ookUu«l  Hrt^k\VHU'r«  Midne. 

Ji^  N«^m^»  IhUuuI,  \uuu\ 

41     \UMtht^)(<«u  IhUmuK  MHiii«»« 


43.  Franklin  Island^  Maine. 

48.  Pond  Island,  Maine. 

49.  Segnin,  Maine. 

50.  Half-Way  Rock,  Maine. 
52.  CajMs  EUzabeth,  Maine. 

54.  Portland  Breakwater,  Maine. 

55.  Wood  Island,  Maine. 

56.  Goat  Island,  Maine. 

61.  Isles  of  Shoals,  New  Hampsbire. 


SVRVKYS. 

'I  ho  HjjUt  honso  )aud$  w\^re  surveyed,  their  boundaries  were  marked 
NN  \\\\  M\\\\%^  iHvsis  w  iH^piH'r  Ih>Us.  (HMitours  were  located  by  plane  table, 
m\\  \\\\\M\\\^H  \\x\v%\  \\\KS^\mvx\\  for  gnnmd  plans  at  the  following-named 

C    \U.^.^^  ^Sx^K.  ,    30.  Rumt  Coat  Harbor, 

t    wj.vH,  |^„,.K  UUm\.  I    ».  Whitehead. 

^N    I^s4^  W\muI  41V  Marehall  Point. 

IMxM M  xK|  X  U^N  h^^^,  1^^,^^^,  ^,^^^^1  iihow  ing  in  detaiil  the  contours  and  build 
uf^i  ^^  '*\\^^'^^*^^^^^^  ^^^^^t.^  ^^f  Oio  iHiiMiuifs  ott  a  largi^r  st-ale,  were  made 

y<    Vn^v4^  IS^,V  UUx,; 


9iV  Whitehead. 
4iV  MarOiall  P^int. 


^V    ^^s..,  N  V..;  U.v  sv^  ,    ^^'-  "^  ''•^  KlUabeth. 
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DAY  OR  UNLIGIITED  RKACONS. 

Jordans  Delight  LedgCj  entrance  to  NarraguaguH  Bay,  Maine. — Tontrart 
was  made  on  November  24,  1890,  for  removing  the  ntuuip  of  the  Hpiiitlh* 
from  this  ledge,  enlarging  the  hole,  and  setting  a  lO-inch  forged  iron 
spindle  therein.    This  worl^  has  not  yet  been  done. 

Channel  Rock,  Fox  Island  Thoroughfare,  Maine. — A  tripod  of  the 
usual  pattern,  surmounted  by  a  spindle  with  a  cask,  wan  erected  ui>on 
this  ledge. 

A%h  Inland  bea^con,  Muscle  Ridge  Channel,  Maine. — ^The  wTew  bands 
securing  this  tripod  to  the  ledge  were  in  great  part  renewed. 

Fishing  Rocks,  mouth  of  Haco  River,  Maine. — The  iron  day  mark  sur- 
mouQting  this  spindle  was  renewed. 

FOG  SIGNALS  OPERATED  BY  STEAM  OR  HOT-AIR  ENGINES. 

3.  West  Quoddy  Head,  Maine. — This  10-inch  steam  whistle  in  dupli- 
cate was  in  operation  1,433  hours  during  the  year,  and  consumed  about 
01  tons  of  coal. 

6.  IMiby  Islands,  Maine. — ^This  third-class  DaboU  trumpet  in  duplicate 
was  in  operation  1,665  hours,  and  consumed  4^  tons  of  coal.* 

10.  Fetit  Maimn,  Maine. — This  10-inch  steam  whistle  in  duplicate  was 
in  operation  1,669  hours,  and  consumed  about  51  tons  of  coal. 

17.  Great  Duck  Island,  Maine. — ^This  10-inch  steam  whistle  in  dupli- 
cate was  in  operation  473  hours,  and  consumed  about  18  tons  of  coal. 
It  went  into  service  in  January,  1891. 

28,  29.  Matini^ms  Rock,  Maine. — ^This  signal,  consisting  of  one  10-incli 
and  one  12-inch  steam  whistle,  was  in  operation  1,000  hours,  and  con- 
sumed 43J  tons  of  coal. 

30.  Whitehead,  Maine. — ^The  10-inch  steam  whistle  in  dujilicate  was  in 
oi^eration  2,243  hours,  and  consumed  about  65  tons  of  coal. 

42.  Manana  Island,  Maine. — ^This  first-class  Daboll  tiiimpet  in  dupli- 
cate was  in  operation  702  hours,  and  consumed  10^  tons  of  coal. 

49.  Seguin,  Maine. — Tthe  10-inch  steam  whistle  in  duplicate  was  in 
operation  944  hours,  and  (consumed  40^  tons  of  coal. 

51,  52.  Cape  Flizabeth,  Maine.— This  signal,  consisting  of  one  second- 
class  steam  siren  and  one  12-inch  steam  whistle,  was  in  operation  727 
hours,  and  consumed  about  32  tons  of  coal. 

53.  Fortland  Head,  Maine. — ^This  second-class  Daboll  trumpet  in  du- 

»licate  was  in  operation  881  hours,  and  consumed  9|  tons  of  coal. 

59.  Whaleback,  New  Hampshire. — Tliis  third-class  Daboll  trumpet  in 
lupllcate  was  in  operation  832  hours,  and  consumed  4  tons  of  (soal. 

BUOYAGE. 

The  buoyage  of  this  district  is  in  good  condition. 


*  A  Bteam  whistle  was  suhstitated  for  the  Daboll  trumpet  on  August  15, 1891.     *> 
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DEPOTS. 

Little  Diamond  (Bog)  Island^  Portland  Harbor ^  Maine. — ^There  is  not 
sufticient  room  here  for  material  and  work.  It  is  proi>08ed  that  the  re- 
entering angle  at  the  southeast  corner  be  filled  out  square  when  funds 
are  provided  for  the  purpose.  This  will  give  ample  room  and  more 
frontage. 

Whiteheady  Maine. — On  January  11, 1891,  an  unusually  high  tide  and 
storm  floated  the  superstructure  of  the  bridge  from  its  foundations. 
The  bridge  was  substantially  rebuilt  and  the  shed  was  repaired. 

Bear  Island^  Mount  Desert^  Maine. — ^When  fiinds  will  permit,  it  is  pro- 
posed to  widen  the  pier  by  an  addition  on  the  north  side,  as  there  is 
not  now  sufficient  room  for  material  and  labor.  Bell  and  whistling 
buoys  and  mooring  stones  now  have  to  be  kept  on  the  end  of  the  pier, 
filling  it  up. 

TENDER. 

The  Iris. — This  steamer  was  laid  up  twenty-one  days  for  repair.  She 
steamed  15,630  miles,  consuming  in  so  doing  544  tons  of  coal.  She  re- 
placed 111  buoys,  changed  97  buoys,  painted  538  buoys,  painted  6  spin- 
dles, made  and  ironed  60  buoys,  landed  396  tons  of  coal  at  light-stations, 
and  did  thirty-one  days'  work  at  the  buoy  depot.  She  was  plaeed  on 
the  railway  in  IN^ovember,  when  her  metal  was  stripped  off  and  her  bot- 
tom was  calked  and  painted,  her  stem  was  repaired,  and  two  strakes  of 
cop])er  were  put  on  at  the  water  line.  In  March  the  spar  deck  was 
calked,  new  sills  were  put  in  the  working  ports  and  small  repairs  were 
made  to  the  boiler  and  engine.  These  repairs  will  probably  keep  the 
vessel  in  service  until  the  new  tender,  now  under  construction,  is  com- 
pleted. 
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SECOND  DISTRICT. 

The  second  district  extends  from  Hampton  Harbor,  Xow  Hampshire, 
to,  but  does  not  include,  Elisha  Ledge,"  off'  Warren  Point,  Kh(Hle 
Island,  and  embraeen  all  the  aids  to  navigatitm  on  the  coast  of  Massa- 
chusetts^ except  a  small  portion  of  Narragansett  Hay  and  Taunton 
Biver. 

Iwfpeetor. — Commander  George  F.  F.  Wilde,  IJ.  8.  Navy. 

Engineer, — ^Maj.  William  S.  Stanton,  Corps  of  Engineers,  U.  8.  Army. 

In  this  district  there  are — 

Light-hoases  and  beacon  lightH '. 70 

Light-ships  in  position 9 

Light-ships  for  relief 2 

Day  or  nnlighted  beacons 09 

Fog  signals  operated  by  steam  or  hot-air  engines 7 

Fog  signals  operated  by  clockwork 10 

Lighted  baoys  in  position  (gas) 1 

Whistling  buoys  in  position 9 

Bell  buoys  in  position 13 

Other  buoys  in  position 4S2 

Ice  buoys  for  winter  use 9 

Steamers  Verhena,  Oeranium,  and  Azaleaj  buoy  tenders  and  for  8ii))ply  ami  in- 
spection    3 

Steamer  Mgrtle,  for  construction  and  repair  in  the  first  and  second  dibtricttj 1 

LIGHT-HOUSES. 

62,63.  Salishury  Beach^  mouth  of  Merrimac  River ^  MamachnsettH. — 
In  consequence  of  the  shifting  of  the  channel  two  tubidar  lanterns,  siis- 
I>ended  from  spars,  were  set  on  the  beach  to  serve  as  a  range  in  guiding 
vessels  across  the  bar  inst-ead  of  the  range  lights  formerly  on  Plum 
Island.  Hence  these  range  lights  misled  rather  than  guided  vtsssels 
through  the  channel  across  the  bar  at  the  mouth  of  the  Merrimac 
Biver.  The  front  beacon  was  therefore  extinguished,  and  its  illuminat- 
ing apparatus  was  sent  to  the  general  light-house  depot. 

64.  Newburgport  Harbor j  entrcmce  to  Merrimac  Biver,  Massaclixisett^, — 
The  question  of  the  extent  and  boundaries  of  the  lighthouse  land  here 
has  long. been  in  dispute,  and  the  action  of  the  Department  of  Justice 
in  the  matter  has  been  awaited  since  January,  1888. 

78.  Fort  Piekeringj  on  Winter  Island,  Salem  Harbor,  Mas8a<^husett8, — 
The  bam,  20  by  22  feet  in  plan,  was  rebuilt,  and  a  brick  cistern  was 
provided  for  the  dwelling. 
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84.  BostoHj  entrance  to  Boston  HarboVy  Massachusetts. — ^A  new  revolv- 
ing machine  for  the  lens  was  made  in  the  machine  Bhop  in  Boston,  tlie 
tmcks  and  facings  for  the  lens  were  renewed,  and  various  repairs  were 
made.  The  engine  for  driving  the  siren  fog  signal  was  thoroughly  over- 
hauled and  renovated  in  the  Board's  machine  shop  in  Boston  and  re- 
stored at  the  station. 

86.  The  liTarrowSj  entrance  io  The  Narrows  Channel^  Boston  Harbor ^ 
Massa4ihusetts. — ^The  gallery  around  the  dwelling  was  widened  and  was 
rebuilt,  with  the  fuel  and  6ther  outhouses  upon  it.  It  was  also  pro- 
vided with  an  iron  railing,  new  outer  stairs  were  made,  and  the  ice 
breaker  was  repaired. 

87.  JDeer  Island^  entrance  to  Boston  ffarhor,  Massa^chusetts. — ^A  window 
in  the  pier,  which  was  stove  in  by  the  sea,  was  replaced  by  a  15-inch 
ship's  side  light,  and  a  globe  ventilator  was  iitted  on  the  smokepix>e  to 
increase  the  draft.  A  1,200-pound  beU,  with  striking  machine,  was 
placed  at  the  station  for  temporary  service  until  the  installation  of  the 
DaboU  trumpet. 

— .  State  LedgCy  Boston  Harbor ^  Massachttsetts. — The  following  recom- 
mendation, which  was  made  in-  the  Board's  last  three  annual  reports,  is 
renewed: 

The  ship  channel^  from  the  Boston  Wharves  to  Nixs  Mate  buoy,  has  no  aids  to  nav- 
igation except  buoys.  Vessels  find  it  very  difficult  in  thick  weather  and  at  night  to 
keep  in  the  channel,  and  they  are  particularly  perplexed  to  know  just  where  to  turn 
in  the  neighborhood  of  State  Ledge  and  Buoy  No.  8,  both  in  leaving  and  entering  the 
harbor.  Large  excursion  steamers,  as  well  as  steamers  of  the  regular  lines  running 
out  of  Boston,  frequently  have  to  anchor  in  thick  weather  solely  because  they  have 
no  guide  between  Nixs  Mate  buoy  and  the  wharves.  This  greatly  incommodes  busi- 
ness men  going  and  coming  during  the  summer  months  when  fogs  are  prevalent. 
The  Board  has  recognized  for  a  long  time  the  necessity  for  a  light  and  fog  signal  at 
this  point,  but  has  postponed  action  while  the  improvements  in  the  channel  of  the 
harbor  in  charge  of  the  United  States  En^neers  were  in  progress.  Although  theee 
improvements  have  not  yet  been  entirely  finished  they  are  practically  concluded  in 
that  vicinity,  and  the  Board  is  of  opinion  that  the  time  has  arrived  when  a  li^ht 
and  fog  signal  ought  to  be  established  near  Buoy  No.  8,  or  at  or  near  State  Led^e. 
It  is  estimated  that  it  will  cost  $42,000  to  establish  a  light  and  fog  signal  at  this 
point. 

It  is  recommended  that  an  appropriation  of  this  amonnt  be  made 
therefor. 

89.  Scituate  BreaJcwatery  entrance  to  SciUiate  Harbor ^  Massachusetts, — 
A  spar  was  erected  near  the  enter  end  of  the  breakwater  for  supporting 
an  eight-day  ruby  lantern,  and  on  June  10, 1891,  the  light  was  first 
exhibited. 

93.  Race  Pointy  northwesterly  point  of  Cape  Cod,  Massachusetts. — ^A  new 
boiler  wa«  provided  connected  with  the  fog  signal  and  covered  with  felt 
and  canvas. 

97.  Billingsgate  Island,  entranceto  Wellfleet  Bat/,  Massachusetts, — ^The 
plank  bulkhead  and  jetties  of  brush  and  stone,  built  in  1888  to  arrest  the 
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rapid  eQcroacbment  of  the  sea  upon  the  light-house  site,  which  threat- 
ened to  soon  reach  the  structure  itself,  were  exceptionally  effleaoioiiH, 
and  the  entire  works  are  now  buried  in  the  sand  which  they  have  aci'U- 
inalated. 

dS.  Sandy  Ifeckj  entrance  to  Barnstable  Harbor^  MasgachuHetts. — The 
bulkhead,  71  feet  long,  was  rebuilt  for  the  protection  of  the  site  against 
the  sea,  an  outside  cellarway  was  made,  and  minor  rejiairs  were  made 
to  the  dwelling,  tower,  service  room,  and  walks. 

99.  Cape  Cody  on  the  northeast  side  of  Cape  Cod,  Massachusetts. — The 
dwelling  in  its  clapboarding,  masonry,  plastering,  interior  joiner  work, 
shingling,  and  lead  flashing  was  quite  severely  and  extensively  dam- 
aged by  lightning  on  February  28, 1891,  and  was  immediately  repaii-<Ml. 
A  brick  oil  house,  12  by  13  feet  in  plan,  was  built  and  various  minor  re- 
pairs were  made. 

106.  Monomoy  Pointj  sotUhem  extremity  of  Cape  Cody  Massachusetts. — 
The  pipe  well,  25  feet  deep,  was  renewed. 

119.  Bishop  and  ClerkSy  on  a  submarine  site  in  Nantuclcet  Soundy  Mas- 
sachusetts.— ^An  iron  crane  for  hoisting  the  boat  and  supplies  was  re- 
newed. 

127.  West  Chopy  entrance  to  Vineyard  Haven  Harbor,  MassachuHetts. — 
Some  dwellings  recently  erected  in  the  vicinity  of  this  station  obscured 
the  light  over  a  part  of  Vineyard  Sound.  To  remedy  this  a  lens  hin- 
tem  was  provided  and  attached  to  an  iron  ma^t,  17  feet  high,  erecti^d 
upon  the  lantern  deck.  The  tower  itself,  of  rubble  masonry,  covertMl 
with  shingles,  is  in  i>oor  condition,  and  wiU  be  rebuilt  during  the  ensu- 
ing fiscal  year. 

129.  Tarpaulin  CovCy  on  UTaushon  Isla/ndy  Vineyard  Soundy  MasHavhu- 
«rtt«.— The  old  tower  of  rubble  mason ly,  built  in  1817,  was  demolished 
and  a  brick  tower,  28  feet  high,  with  iron  stairs,  iron  deck,  and  a  new 
fourth-order  lantern  complete,  was  built  upon  the  same  foundation. 
The  station  was  provided  with  a  l,200-x)ound  bell,  struck  by  machinery. 

— .  Butler  FlatSy  New  Bedford  Harbor y  Buzzards  Bay,  Massachusetts. — 
The  following  recommendation,  which  was  made  in  the  Board's  last  two 
annual  reports,  is  renewed : 

The  entrance  near  buoy  No.'  9,  ou  the  point  of  Butler  Flats,  is  narrow,  ohsciiro, 
ftnd  diffieult  to  find  in  snowstorms,  fogs,  and  dark  nights.  If  a  light  with  a  fog 
sigiuil  was  plaoed  on  that  point  it  woald  mark  both  the  entrance  and  turning-point ; 
would  guide  vemela  to  an  anchorage  in  the  lower  harbor,  and,  with  the  light  on  Pal- 
mer Island,  wonld  guide  them  olear  of  North  Ledge,  Henrietta  and  Hurricane  KockH, 
in  Bnzzards  Bay,  and  be  of  great  service  to  the  navigation  of  this  important  port. 
It  is  stated  by  the  custom-house  authorities  that  1,814  vessels  entered  the  port  of 
New  Bedford  during  18S7»  not  including  yachts,  fishing  craft,  or  boats.  It  is  also 
stated  that  the  Vineyard  Sound  and  Nantucket  steamers  took  75,000  passengers  to 
ftnd  from  this  port  and  received  $22,500  for  freight  carried.  It  is  further  stated  that 
the  New  York  propellers  made  104  trips  between  New  York  and  New  Bedford,  and 
*ceived  over  $100,000  for  freight  carried.    New  Bedford  is  now  said  to  be  the  third 
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manufacturing  city  in  Massachusetts,  and  the  collector  of  the  port  states  tliAt  about 
500,000  tons  of  shipping  came  into  the  port  during  last  year. 

The  Board,  as  stated  in  its  last  annual  report,  is  of  the  opinion  that  the  needs  of 
commerce  and  navigation  require  the  establishment  of  a  light  and  fog  signal  at  this 
point.  It  is  estimated  that  they  can  be  erected  for  $45,000,  and  it  is  reconiinended 
that  an  api)ropriation  of  thiis  amount  be  made  therefor. 

REPAIRS. 

At  each  of  the  following-naTned  stations  repairs  of  greater  or  less  ex- 
tent were  made  during  the  year: 


65, 66.  Newburyport,  Upper  Harbor, 

Massachusetts. 
67,  68.  Ipswich,  Massachusetts. 
70.  Straitsmouth,  Massachusetts. 
71, 72.  Cape  Ann,  Massachusetts. 

73.  Eastern  Point,  Massachusetts. 

74.  Tenpound  Island,  Massachusetts. 
75, 76.  Baker  Island,  Massachusetts. 
77.  Hospital  Point,  Massachusetts. 
79.  Derby  Wharf,  Massachusetts. 
80, 81.  Marblehead,  Massachusetts. 


83.  Minots  Ledge,  Massaclnisetts. 
85.  Boston  Auxiliary,  Massachnsetts. 
88.  Long  Island  Head,  Massachusetts. 
92.  Duxbury  Pier,  Massaehiisetts. 

94.  Wood  End,  Massachusetts. 

95.  Long  Point,  Massachusetts. 

96.  Mayo  Beach,  Massachusetts. 
100-102.  Nauset     Beach    Beacons^ 

Massachusetts. 
111.  Sankaty  Head,  Massachusetts. 
135.  Palmer  Island,  Massachusetts. 


SURVEYS. 

riots  of  the  light-house  land,  showing  in  detail  the  contours  and 
buildings,  with  separate  plots  of  the  bidldings  on  a  larger  scale,  were 
iiiiide  for  the  following  stations: 

127.  West  Chop,  Massachusetts. 
129.  Tarpaulin  Cove,  Massachusetts. 
139.  Wings  Neck,  Massachusetts. 

LIGHT-SHIPS. 

105.  Pollock  Bip  Light-  Vessel^  No.  42 j  off  Chatham^  Cape  Cod,  Massa- 
chusetts.— On  May  19, 1891,  she  wa«  towed  to  New  Bedford,  where  her 
l)oilers  were  repaired,  her  decks  were  calked,  a  boat  was  repaired,  a 
new  set  of  sails  was  supplied,  stoves  for  the  cabin  and  the  galley  were 
l>ut  in,  the  tanks  were  cemented,  the  medicine  chest  was  replenished, 
and  other  necessary  articles  were  furnished.  She  was  towed  on  June 
oO,  1891,  to  Hyannis  on  her  way  to  her  station,  when  light-ship  No.  47, 
^  hich  had  been  on  the  station  while  repairs  were  being  made  to  this 
shi]),  was  brought  in. 

107.  Shovelful  Shoal  Light-  Vessel,  No,  5,  off  Monomoy  Point,  Cape  Cod^ 
ManHachusetts, — ^The  boat  was  repaired,  a  rope  for  the  chain  stopper  and 
new  hose  were  supi)lied. 

108.  Handkerchief  Light-Vessel,  No.  4,  Nantucket  Sound,  Massachu- 
Hctis. — The  bell  was  repaired  and  blocks,  rubber  hose,  boat  sail,  etc., 
were  furnished.  In  September  1890,  she  was  run  into  and  received  some 
slight  damage,  which  was  repaired  by  the  keeper. 
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109.  Great  Rouiid  Shoal  Light-Vessel^  No,  .9,  off  Nantucket  ^  MasHachu- 
setts, — Upon  the  petition  of  the  Boston  Board  of  ( 'Onimerce,  relief  light- 
ship, No.  9,  W9k%  placed  on  this  station  on  October  10,  181)0,  to  remain 
until  she  should  be  replaced  by  the  new  light-shii),  No.  47,  then  being 
built  In  the  latter  part  of  May  the  new  ship,  Xo.  47,  was  coni[)let<»d, 
but  as  relief  light-ship,  No.  39,  was  on  the  Vineyard  Sound  Station, 
and  it  was  necessary  to  bring  in  Pollock  Rij)  ship  for  repairs,  No.  47 
was  placed  on  Pollock  Rip,  where  she  remained  during  the  rest  of  the 
fiscal  year.* 

112.  NantucJcet  New  South  Shoal  Light-  Vessel^  No.  i,  off  Nantucket, 
Massachusetts. — She  broke  adrift  from  her  station  on  June  27,  ISIM),  and 
on  July  7  was  replaced.  The  medicine  chest  was  replenished,  and 
blocks  and  rope  were  supplied. 

This  vessel  was  built  in  1855,  and,  although  thoroughly  n»paircd  in 
1880,  she  is  no  longer  of  proper  strength  to  be  moored  in  the  most  cx- 
posetl  and  most  inaceessible  station  oil  our  coasts.  Besides  this,  thii 
vessel  on  this  station  should  have  a  steam  fog  signal,  and  she  has  none, 
and  none  ca,n  be  put  into  her  owing  to  her  buihl.  Time  and  again  her 
master  has  seen  a  vessel  standing  dire<*tly  into  danger,  and  been  nnablct 
to  signal  to  her  in  any  w^y  except  by  flag,  which  failed  to  attract  at- 
tention. Then  fogs  are  frequent  in  that  vicinity,  and  though  sln»  is 
almost  in  the  fairway  of  commerce  she  has  had  no  way  of  indictiting 
her  i)osition  except  by  a  bell  rung  by  hand.  Her  la<*k  of  a  proper  fog 
signal  is  emj)hasized  by  the  presence  of  one  of  the  best  and  most  far- 
reaching  kind  on  the  light-ship  recently  placed  on  Great  Round  Siioal, 
which  is  nearer  to  Nantucket  than  is  this  station.  It  is  estimated  tluit 
a  proi)er  light-ship  with  all  the  latest  improv(»ments,  strong  enou*-!!  for 
this  exposed  and  isolated  station,  and  with  such  auxiliary  stesnn  pow^M* 
as  will  enable  her  to  get  on  and  off  her  stati(m  without  help,  and  to 
steam  up  to  her  moorings  to  prevent  the  possibility  of  parting  tlicin, 
can  be  built  for  $70,(K)0,  and  it  is  recommended  that  an  appropriation 
of  this  amount  be  made  for  that  purpose. 

122.  Cross  Rip  Light- Vesselj  No,  5,  Nantm'ket  Sound,  Massachusetts. — 
She  remained  on  her  station  all  the  year.  She  was  supplied  with  sail 
cover,  new  galley  stove,  blocks,  and  like  material. 

123.  Succonnesset  Shoal  Light-  Vessel,  No.  6',  Nantucket  Sound,  Massachu- 
setts,— On  August  1, 1890,  she  broke  adrift,  losing  licr  mushroom  {uiclior 
and  some  75  feirthoms  of  chain.  She  was  replaced  on  her  staticm  the 
1  xtday. 

130.  Vineyard  Sound  (Sow  and  Pigs)  Light-  Vessel,  No,  41,  western  en. 
t  ince  to  Vineyard  Sound,  Massachusetts, — On  February  15,  1891,  she 
1  oke  adrift,  owing  to  her  chain  having  caught  under  rocks,  when  1(> 
i  :homs  of  chain  and  her  mushroom  anchor  were  lost.    On  Fe])ruary 


*The  new  Itght-sliip,  No.  47,  was,  on  August  1,  1891,  placed  on  tliis  staliou. 
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19  she  was  replaced  on  her  station,  the  tender  Geranium  coming  from 
Boston  for  that  purpose.  On  March  4  she  again  broke  adrift  in.  a  severe 
northwest  gale.  After  much  trouble,  in  which  the  jib  was  split  and  the 
foregaff  carried  away,  sail  was  made,  and  she  anchored  off  East  Chop 
the  siime  day.  As  the  tender  Verbena  was  still  ,under  repair  at  New 
Bedford,  a  tug  was  employed  to  place  her  on  her  station.  In  April  she 
was  brought  to  New  Bedford  and  received  extensive  repairs.  New 
hawse  pipes  were  put  in,  the  deck  was  calked  in  part,  the  lantern  houses 
were  repaired,  the  rotten  wood  in  the  breasthook  and  apron  was  re- 
placed, new  cranes  and  bearers  for  the  boat  were  supplied,  the  fenders 
were  refaced,  and  the  skylights  and  the  top  of  the  lantern  house  and 
engine  room  were  re-covered  with  canvas.  She  was  hauled  out  on  the 
railway,  when  her  copper  was  patched,  her  rudder  was  rehung,  and 
other  repairs  were  made.  Extensive  repairs  were  made  to  her  steam 
fog-whistle  machinery,  and  two  new  boilers  were  put  in.  On  June  28, 
1891,  the  vessel  was  replaced  on  her  station. 

131.  Hen  and  ChieJcens  Light-Vessel^  Ko,  2,  entrance  to  Buzzards  Bay, 
Ma^sachmetts, — ^Berths  were  substituted  for  hanmiocks,  the  medicine 
chest  was  replenished,  the  boat  was  repaired,  tinware  and  galley  stove 
and  a  new  main  boom  for  the  ship  were  furnished. 

— .  Relief  Light-  Vessel  No.  9, — She  was  placed  on  Great  Bound  Shoal 
station  October  10,  1890.* 

— .  Belief  Light-Vessel  N'o.  39, — She  was  placed  on  Vineyard  Sound 
light-ship  station  on  April  9, 1891,  while  light-ship  No.  41  was  at  New 
Bedford  under  repair.  When  the  Vineyard  Sound  light-ship  was  put 
back  on  her  station  on  June  28, 1891,  light-ship  No.  39  wa«  towed  to 
New  Bedford.    She  was  supplied  with  sundry  necessary  articles. 

Light' Ships  Nos.  47, 48,  and  iP.^These  light-ships,  the  construction  of 
which  was  going  on  at  the  time  of  the  last  annual  report,  were  com- 
pleted and  delivered  during  the  year.  Light-ship  No.  47,  built  for  the 
Great  Round  Shoal  light-station,  arrived  at  Woods  HoU  on  May  8, 
where,  according  to  the  terms  of  the  contract,  the  builder  was  to  de- 
liver her,  and  was  accepted  the  following  day.  After  being  coaled  and 
fitted  for  her  station,  she  was  towed  to  Pollock  Rip  station,  as  the  ves- 
sel on  that  station  was  in  need  of  immediate  repair,  and  the  relief  light- 
ship No.  39  was  on  the  Vineyard  Sound  station.  Light-ship  No.  48, 
built  for  the  Sandy  Hook  station,  was  accepted  on  May  23,  and  was 
started  for  the  general  depot  at  Stateu  Island,  New  York,  where,  on 
May  25,  she  arrived.  Light-ship  No.  49,  built  for  Bush  Bluff  light-sta- 
tion, Virginia,  was  accepted  on  June  8,  and  on  June  11  arrived  at  Ports- 
mouth, Va. 

All  these  vessels  have  steam  windlasses.  Light-ship  No.  47  has  that 
of  the  Bath  Iron  Works,  Hyde  pattern;  its  weight  is  20,300  pounds* 

*  On  August  1,  1891,  tlio  new  Light-ship  No.  47,  which  was  built  for  this  station, 
took  the  place  of  Light-ship  No.  9. 
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Light-ship  No.  48  has  the  Providence  steam  pump-brake  windlass,  of 
the  American  Ship  Windlass  Company;  its  weight  is  22,000  pounds. 
Light-ship  No.  49  has  the  steam  windlass  of  J.  P.  Man  ton,  agent;  its 
weight  is  19,000  pounds.  All  are  fitted  with  the  Crosby  12-ineh  chime 
steam  whistle.  All  the  lanterns  and  fitments  were  made  and  furnishcMl 
from  the  general  light-house  depot  at  Tompkinsville,  Staten  Island, 
New  York. 

DAY  OR  UNLIGHTED  BEACONS. 

Middle  BreakerSj  Roaring  Bull,,  Brimbles,  and  Kettle-Bottom  Ledffen^ 
in  or  near  Salem  Harbor j  Massaxihtisetta. — The  holes  were  drilled  in  the 
rocks  and  forged-iron  spindles,  with  distinguishing  marks,  were  set  on 
the  three  last-named  ledges,  and  it  is  hoped  the  sea  will  permit  the  set- 
ting of  the  spindle  on  Middle  Breakers  during  the  present  working 
season.   , 

Half-  Way  BockBeaconj  off  Salem  Harbor,  Massachusetts. — The  wooden 
tripod  on  the  beacon  was  renewed. 

False  Spit  Beacon,  Boston  Harbor,  Massachtisetts. — ^The  four  heavy 
stone  braces  were  righted  and  heavily  bolted  to  the  central  granite  col- 
mnn  and  about  75  tons  of  riprap  stones  displaced  by  the  sea  were  re- 
placed around  the  beacon. 

Nixs  Mats  Beacon,  Boston  Harbor,  Massachusetts. — About  60  lineal 
feet  of  the  retaining  wall,  17  feet  high,  was  taken  down  and  rebuilt;  its 
earth  backing  was  removed  and  replaced;  about  75  tons  of  riprap 
stones  displaced  by  the  sea  were  replaced  around  the  beacon,  and  the 
pyramidal  tower  surmounting  it  was  in  great  part  renewed. 

Scituate  Harbor,  Massachusetts. — Both  beacons  were  righted,  painted, 
and  repaired. 

Tobias  Rock,  off  Gohasset  Massachusetts. — A  forged-iron  spindle,  .'55 
,  feet  long  and  8  inches  and  4  inches  in  diameter  at  butt  and  ti}),  sur- 
mounted by  a  cask  upon  its  bilge,  was  set  upon  this  rock. 

Outer  Rock,  off  Angelica  Point,  Mattapoisett  Harbor,  Massa>chusetts. — 
A  forged-iron  spindle,  20  feet  long  and  6  inches  and  4  inches  in  diame- 
ter at  butt  and  tip,  surmounted  by  an  upright  cask,  was  set  upon  the 
rock. 

The  other  beacons  in  the  second  district  are  believed  to  be  in  good 
condition. 

FOG  SIGNALS  OPERATED  BY  STEAM  OR  HOT-AIR  ENGINES. 

71, 72.  Cape  Ann,  Massachusetts. — ^This  10-inch  steam  whistle  was  in 
<    eration  465  hours  and  consQmed  about  30  tons  of  coal. 
W.  Boston,  Massachusetts. — ^This  first-class  steam  siren  was  in  opera- 
n  793  hours,  consuming  about  56  tons  of  coal. 
)3.  Race  Pointy  Massachusetts. — ^The  12-inch  steam  whistle  wiis  in 
oration  614  hours  and  consumed  about  29  tons  of  coal. 
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99.  Gape  GoA,  MaasaekmetU. — This  firstclaa 
operation  56t  hours,  consuming  about  6  tons  t 

105.  PoUock  Eip  Light  Veaael,  ifo.  43,  Maa 
steam  whistle  -vraa  in  operation  914  hours  and 
of  coal. 

109.  Great  Bound-  Skoal  Light-  Vessel,  JTo.  47,  MassachweetU. — This 
light-ship,  which  has  a  12-inch  steam  chime  whistle,  will  be  placed  on 
this  station  by  mid-summer. 

127.  West  Chop,  Massaehmetts. — This  10-inch  steam  whistle  was  in 
operation  491  hours  and  consumed  about  25  tons  of  coal. 

130.  Tiaeyard  Sound  Light-  Yesgel,  2fo.  41,  Massackiuetts, — ^The  12-inch 
steam  whistle  was  in  operation  905  hours  and  consumed  about  77  tonii 
of  coal. 

BUOYAGE. 

In  July  the  whistJing  buoy  in  Great  Bound  Shoal  Channel  was  lost. 
It  was  seen  to  sink  by  a  passing  United  States  ship,  probably  haviag 
been  run  into  previously  by  some  vessel.  Iii  August  Lucas  Shoal  Bell 
Buoy  was  run  into,  when  the  bell  was  broken,  and  in  September  it  was 
again  run  down-  and  sunk.  On  August  29,  an  iron  wreck  buoy  wns 
])laeed  over  the  wreck  of  the  schooner  Weybogset  in  Pollock  Eip  Slue, 
On  September  2fi  a  bell  buoy  was  established  off  Nonnans  Woe  Bock, 
Gloucester  Harbor. 

During  October  a  severe  gale  caused  much  damage  to  the  buoys 
aloug  the  coast.  The  bell  buoy  and  the  first-class  nuu  buoy  in  Pollock 
KipSluewerelost,  and  the  whistlingbuoy  off  The  Graves,  Boston  Harbor, 
was  dragged  on  the  I'ocks  and  badly  damaged.  A  wreck  buoy  was 
placed  in  Broad  Sound,  Boston  Harbor,  over  the  wreck  of  the  schooner 
Loitisa  Smith.  In  December  the  whistling  buoy  off  Peaked  Hill  Bars 
went  adrift  and  came  on  shore  oft'  Highland  Light  badly  damaged. 
The  whintliug  buoy  off  Hen  and  Chickens  Eeef  went  adrift  and  came 
on  shore  near  Cuttybuiik  light-station  badly  damaged.  In  January 
the  bell  buoy  off  Great  Faun  Bar,  Boston  Harbor,  was  run  into,  when 
the  bell  was  sheared  off  and  lost.  On  March  25  the  whistling  baoy  oiT 
Plymouth,  Guniet,  broke  adrift  and  brought  up  on  the  beach  to  the 
eastward  of  the  light-station,  where  it  was  recovered  somewhat  dam- 
aged. In  April  the  bell  buoy  on  West  Island  Ledge,  Buzzards  Bay* 
was  moved  to  a  new  position  oft'  Mosher  Ledge.  A  new  spar  buoy  waa 
plaeed  off  Parker  Point  entrance  to  Great  Woods  Holl  Harbor.  The 
whistling  buoy  off  Gloucester  was  run  into  in  May,  when  the  whistle 
was  disabled.  Several  wreck  buoys  in  Vineyard  Sound  and  elsewhere 
were  taken  up  during  the  year,  the  obstruction  each  marked  having 
been  removed  or  broken  up. 
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DEPOTS. 

LotelU  Island^  Boston  Harbor ,  Mcufsat'hmetts, — The  wliarf  at  tliisdepot 
was  temporarily  repaired  in  January,  and  covered  with  Rheathing  to 
make  it  safe  .to  pasa  over.  Soon  after  the  close  of  the  fiscal  year,  ex- 
tensive repairs  will  be  made  and  the  wharf  will  be  entirely  relaid. 

Woods  ffoUy  Little  HarboTj  Massachusetts. — ^The  wharf,  398  feet  in 
lengtli,  was  entirely  rebuilt,  two  whaling  stages  were  renewed,  and 
minor  repairs  were  made  to  the  sheds. 

Machine  and-  lamp  shopj  Boston. — A  Windsor  lathe,  14  inches  by  G 
inches,  and  an  Elliot  drill  press  were  provided. 

TENDERS. 

The  Oeranium. — ^Tliis  steamer  was  almost  constantly  employed  during 
the  year.  In  July,  1890,  a  hard  patch  was  put  on  the  port  furna(;e  and 
a  soft  patch  on  the  middle  furnace.  In  January,eleven  hard  and  twelve 
soft  patches  were  put  on  the  ftirnaces,  and  a  set  of  gibs  for  the  cross- 
head  of  the  main  engine  were  supplied.  The  eccentric  hooks  were  over- 
hauled, new  rolls  for  the  rocker-shaft  arms  were  furnished,  and  the 
feed  pipes  and  donkey  engine  were  overhauled  and  repaired.  In  June, 
new  hawse  pipes  were  put  in  and  davit's  refitted.  A  new  awning, 
rubber  hose,  ice  chest,  mast  band,  etc.,  were  supplied.  She  is  now  in 
good  condition,  but  on  account  ©f  her  crankness  great  trouble  is  ex- 
perienced in  working  buoys  and  doing  like  work  with  her.  Daring  the 
year  she  steamed  7,669  miles  and  consumed  7G8  tons  of  coal. 

The  Verbena. — ^This  steamer  was  constantly  employed  during  the  year 
when  not  nnder  repair.  On  October  15  soft  patches  were  put  on  the 
furnaces.  In  January  she  went  to  New  Bedford  for  repairs  to  her  boiler, 
which  were  completed  April  17,  and  consisted  of  some  forty  patches  on 
her  boilers,  new  ash  pans,  one  bottom  blowpipe,  a  set  of  grate  bars,  new 
piston  springs,'  and  repairs  to  her  wheels.  On  April  28,  Capt.  C.  I. 
Gibbs  was  sent  to  New  York  to  attend  to  fitting  out  the  new  steam- 
tender  Azaleaj  when  Mr.  John  A.  Peak,  the  mate  of  the  Verbena,  wiio 
was  put  in  charge  of  her,  carried  on  the  work  of  the  district  in  a  most 
satisfactory  manner.  Various  articles  of  outfit  were  supplied  during 
the  year.  Although  old,  the  Verbena  is  now  in  fair  condition.  During 
the  year  she  steamed  about  9,106  miles  and  consumed  some  753  tons  of 
loal. 

TJie  Azalea. — ^This  new  steam  tender,  which  was  built  for  use  in  this 
ight-hottse  district,  was  delivered  on  June  25  to  the  Light-House  Estab- 
ishment  at  Woods  Holl.  She  is  fully  described  in  an  appendix  to  the 
ast  annual  report,  in  which  her  plans  and  specifications  are  given. 

The  Myrtle. — ^This  steamer,  used  for  construction  and  repair  in  the 

rst  and  second  light-house  districts,  steamed  upwards  of  13,105  miles, 


EEPORT  OP  THE  LIGHT-HOC 


Second  DIslric 


and  consamed  some  672  tons  of  coal.    The  ai 

rebuilt,  the  propeller,  which  had  become  loose,  was  re-secorod  to  the 
shaft,  and  ita  sleeve  lined  with  ligDum-Tibe.  Extensive  repairs  were 
made  to  the  boiler,  and  minor  repairs  were  made  to  the  shoe,  stem- 
bearing,  mdder,  and  machinery.  The  tender  is  now  in  excellent  con- 
dition thronghout  hull,  rigging,  and  machinery.  Except  while  under- 
going repairs,  she  was  constantly  in  a«tive  employment  throaghoot  the 
year,  and  delivered  a  large  qaandtyofbnilding  materials  at  stations  in 
both  the  first  and  second  light^bonse  disfaricta. 


^^///iV, 
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THIRD  DISTRICT. 

The  tliml  di»trict  inc-Judes  and  extendn  from  EliBlia  Led^e,  off 
WaxTen  Point,  Rhode  Island,  to  a  point  on  the  ooaHt  of  New  JerHey 
opposite  Shrewsbury  Rocks,  and  embraces  all  aids  to  navigation  on  the 
sea  and  smmd  coast  of  Rhode  Island,  Connecticut,  and  New  York,  and 
of  New  Jersey  above  the  Highlands  of  Navesink;  Mount  Hope,  Narra- 
gansett,  and  New  York  Bays,  Providence,  Connecticut,  Thames,  Rari- 
tan,  and  Hudson  Rivers,  Whitehall  Narrows,  and  Lakes  Chaniplain  and 
Memphremagog. 

iMpector. — Capt.  Frederick  Rodgers,  U.  8.  Navy,  to  September  21, 
1890;  since  then,  Capt.  Henry  F.  Picking,  IT.  S.  Navy. 

Engineer, — ^Maj.  David  P.  Heap,  Corps  of  Engineers,  U.  S.  Army. 

Thare  are  in  this  district — 

Light-houses  and  beacon  lights,  inclnding  63  post-lights 201 

Light-ships  in  position 7 

Light-ships  for  relief 2 

Day  or  nnlighted  beacons 37 

Fog  signals  operated  by  steam  or  hot-air  cn^ineB ]3 

Fog  signals  operated  by  clockwork 49 

Electric  bnoys 6 

Whistling  buoys  in  position 5 

Bell  bnoys  in  position 15 

Other  bnoys  in  position 5U 

8teamer  Armeria,  used  for  supplying  the  liglit-Mtntioiis  of  the  Atlnntic  aixl  iii\\i' 

coasts 1 

BtesLmen  John  Bodgera  and  Caeivs,  buoy  tenders  and*  for  Hiipply,  inHpcrtioii  of 

light-stations,  and  for  repair  of  the  cables^  etc.,  of  the  elect ric-liglited  Iiuovh.  .      2 

Steamer  Gardenia,  buoy  tender  and  for  freight 1 

Steam  launch  Bouquet,  for  attending  to  the  electric-lighted  bnoyR 1 

Steamers  Mistletoe  and  Grace  Darling,  used  for  works  of  ooustraction  and  re])air 

of  light-stations,  fog  signals,  and  day  beacons 2 

Steamer  Nettle,  for  works  of  construction  and  repair  on  Lake  Champlain 1 

Electric  huoya. 
Main  (Geduey)  Channel  into  Lower  Bay  of  New  York : 


Black  G  1. 
Black  G  3. 
Black  G  5. 


Red  G  2. 
Red  G  4. 
Red  G  6. 


TFhistling  buoys. 


1.  Point  Judith. 

2.  Southwest  Ledge  (Block  Island). 

3.  Cerberus  Shoal. 


4.  Gedney  ChannoL 

5.  Fire  Island. 
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9.  Rubbiua  Be«f. 
JO,  Fort  Wadairorth. 

11.  Old  West  End  Pier, 

12.  Qnickstep. 

13.  SwoBb  Cbauuel. 
H.  Rocfca'^ftf. 
15.  ('ire  Island. 


nil  Rock, 
laland,  north. 
li  Hitl.   . 
arou);  llrff. 
.  IiPiI;;!'  Ureabwnter. 
iilk  UIkqiU. 
'iiorH  iKlaiid. 
[>n'iiig  lights  and  fo^  signals  were  established  daring  the 


■y  iHlaud,  N,   Y.,  August  1, 

!)0. 

ackie  Kant  Flats  Post-LiKlit, 

ifiiist  1,  1S90. 

'I!  roint  Pierhead  Light,  N, 

,  October  18,  1890. 

iiifrton  BreakwHter,  October 

,   1890  (south  end   of  north 

tension). 

ington    Breakwater,    north 

.1,  October  20,  1890. 

Ion  Landing  Fittrhend  Light, 

^tobor  22,  1890. 

Ii  Brother  licdgn  Poat-Light, 

mo  11,  1891. 

rente  Point  Post-Light,  Jnne 

,1891. 

y  Rock,  Conn.,  June  20, 1891. 

r   Liinding  Conn.,   June  20, 

n. 


11.  ScovUl   Rock,  Conn.,  Jnue    20, 

1891. 

12.  Paper  Rock,  Conn.,  Jane  20, 1891. 

13.  Bodkin   Rock,    Conn.,    Jnne  20, 

1891. 
li.  Pi8tolPoint,Coiiii.,June30,189L 

Fog  aignali. 

Coney    Island  (bell),   August  1, 


1.  Burlington     Break  witter,    north 

end,  Octolwr  21,  1890. 

2.  Ronse    Point,   N,  Y.,   March  31, 


LIGHT-HOl-SES. 

fic  Hill,  NarragnuKcU  Bay,  Hhode  JsJam^.— The  fitg-sigual  IwH 
ahout  3  feet  aud  set  on  iron  brackets.     Various  repairs  were 

yortffarbor  (Goat Inlavd),  Narragamett Bay,  RhoA^ IglawH.— 

ary  clock  and  apiuiratiis  for  operating  an  occulting  liglit  was 

Lrious  repairs  were  made. 

p  IsUind,  Narragantett  Bay,  Rhode  J»teMd._BoatwayB  were 

lew  cradle  was  ma^ic  for  the  boat,  and  some  minor  repairs  to 

ig  were  completed. 

rwick,  N-arragangeti  Bay,  Rhods  niand.-The  following  rewra- 

,  which  was  made  in  the  Board's  last  annual  report,  is  renewed; 


g  signal  in  duplicate  is  needed  here. 

ft5,000.     It  is  recommended  that  an 


It  can  be  estaUlisbed  at  an  etti- 
appropriation  of  this  amotint  be 


nt  Judith,  entrance  to  Narragamett  Bay,  Rhode  laland.-Tht^ 
.8  wauiscoted.    The  ham  was  thoroughly  overhauled,  a  new 
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wood»hed  and  storehouse  and  7(K)  iVet  of  wire-ribbon  fence,  with  raiK 
were  built,  and  vaarious  minor  repairH  were  made. 

173.  MontauJc  Point,  Xew  Tork. — A  2J-inch  drive-well  tube  was 
driven  with  a  deep- well  pump  attached  and  a  pump  house  was  built. 
Various  repairs  were  made. 

174.  StoningUm  Breakwater,  Fishers  Island  Sound,  Long  Island  Sound, 
Conitecticut — ^New  fog-bell  apparatus  was  set  up  and  various  minor  re 
pairs  were  made. 

175.  Latimer  Bee/^  Long  Island  Sound,  off  Mystic,  Connecticut. — ^Boat- 
hoisting  shears  and  a  winch  were  set  up,  a  rail  was  cut  on  the  pier  to 
give  access  to  the  boat  landing,  and  other  minor  repairs  were  made. 

178.  Forth  Dumpling,  Fishers  Island  Sound,  New  York. — A  new  bell 
tower  was  built  and  fitted  with  new  apparatus,  and  red  sectors  were 
delivered  at  the  station.    Various  minor  repairs  were  made. 

179.  Few  London  Harbor,  Long  Island  Sound,  Connecticut. — A  red 
sector  was  delivered  at  the  station  and  various  repairs  were  ma<le. 

— .  Black  Ledge,  New  London  Harbor,  Long  Island  Sound,  Conneeti- 
cut— The  following  recommendation,  which  was  made  in  the  Board's 
last  annual  report,  is  renewed: 

The  necesBity  for  establishing  a  light  and  an  efficient  steam  fog  sif^al  in  such  a 
position  as  to  enable  vessels  to  enter  and  leave  the  harbor  of  New  London,  Conn., 
hss  become  evident,  and  especiaUy  so  for  the  aid  of  those  approaching  from  sou- 
ward.  The  numerous  outlying  shoals  and  ledges  surrounding  the  entrance  to  thiH 
harbor  make  the  approach  to  it  dangerous  in  thick  weather.  The  location  of  the 
present  New  London  light  and  fog-signal  station  is  so  far  inside  the  obHtrnctions  ah 
to  be  partially  ineffective  as  an  aid  for  the  purpose  of  safe  navigation  of  this  en- 
trance. The  commerce  of  the  port  of  New  London  has  so  increaned  since  the  erec- 
tion of  the  present  light  as  to  change  the  conditions  materially.  In  consequence  of 
the  recent  grounding  of  ihe  steamer  diy  of  Woree^teTf  on  Bartlett  Reef,  complaint 
was  made  that  the  fog  bell  of  Bartlett  Reef  light-ship  was  not  adequate  to  the  needH 
of  vessels  approaching  New  London  from  the  westward  in  a  fog,  and  it  wuh  Htat^nl 
that  Congress  would  be  petitioned  to  replace  the  present  light-ship  with  another 
carrying  a  steam  fog  signal.  In  view  of  these  facts  and  the  further  fact  that  a  naval 
station  is  in  operation  on  the  Thames  River,  which  empties  into  New  Loudon  Har- 
bor, it  is  suggested  that  a  light  and  a  steam  fog-signal  station  be  established  on  the 
southwest  ledge  on  the  eastern  side  of  the  entrance  to  New  London  Harbor.  Esti- 
mate is  made  that  it  can  be  done  for  $45,000.  It  is  therefore  recommended  that  an 
appropriation  of  that  amount  be  made  therefor. 

— .  Thames  Biver,  Connecticut. — ^The  appropriation  for  tliese  lifjhta  is 
BOW  available  and  the  work  of  establishing  them  will  be  begun  soon. 

184.  Plum  Island,  Oar  diners  Bay,  Long  Island  Sound,  New  York. — A 
aew  tog  bell  was  subatitated  for  the  old  one,  and  various  repairs  were 
made. 

186.  Cedar  Island,  entrance  to  Say  Harbor,  Long  Island  Sound,  New 
r<wfc.— The  boathouse  was  moved  and  overhauled,  a  drive  well  was 
put  down,  and  varions  repairs  were  made. 

187.  Saybrook  Breakwater,  mouth  of  the  Connecticut  Biver,  Long  Island 


1 
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Soundj  Connecticut — ^A  landing  st.age  and  gangway  were  built,  500  tons 
of  riprap  stone  were  placed  for  the  protection  of  the  pier,  a  contract 
was  made  for  placing  700  tons  more,  and  various  repairs  were  made. 

190.  Essex  Reef  Post-Light^  Oonnectieut  Biver^  ConneoHou^t, — ^A  safety  ' 
line  was  fitted  around  the  beacon  3  feet  above  the  pier. 

191.  Joshua  Rocks  (lower)  Post-Light^  Connecticut  River ^  Connecticut — 
A  new  post  for  exhibiting  the  light  was  driven. 

192.  Joshua  Roclcs  (upper)  Post-Light^  Connecticut  River ^  Connecticut — 
A  new  post  for  exhibiting  the  light  was  driven. 

195.  Deep  River  Post-Lightj  Connecticut  River j  Connecticut, — ^A  new 
post  for  exhibiting  the  light  was  driven. 

196.  Chester  Rock  Post-Light,  Connecticut  River ,  Connecticut — ^A  safety 
line  was  fitted  around  the  beacon  3  feet  above  the  pier. 

197.  Uddy  Rock  Post-Light,  Connecticut  River,  Connecticut — ^A  post- 
li^ht  was  established. 

198.  Rock  Landing  Post-Light,  Connecticut  River,  Connecticut — ^A  post- 
light  was  established. 

199.  Scovill  Rock  Post-Light,  Connecticut  River,  Connecticut — ^A  post- 
light  was  established. 

200.  Paper  Rock  Post-Light,  Connecticut  River,  Connecticut — ^A  post- 
light  was  established. 

201.  Bodkin  Rock  Post-Light,  Connecticut  River,  Connecticut — ^A  post- 
light  was  established. 

202.  Mouse  Island  (lower)  Post-Light,  Connecticut  River,  Connecticut. — 
A  new  post  for  exhibiting  the  light  was  driven. 

203.  Mouse  Island  (upper)  Post-Light,  Connecticut  River,  Connecticut — 
A  new  post  for  exhibiting  the  light  was  driven. 

204.  Pistol  Point  Post-Light,  Connecticut  River,  Connecticut — ^A  post- 
light  was  established. 

20(5.  Dividend  Pier  Range  (front)  Post-Light,  Connecticut  River,  Con- 
necticut— The  spring  freshet  having  undermined  the  post,  it  was  re- 
estal)li8hed. 

207.  Dividend  Pier  Post-Light,  Connecticut  River,  Connecticut — ^Anew 
post  for  exhibiting  the  light  was  driven. 

208.  Two  Piers  Channel  Post-Light,  Connecticut  River,  Connecticut. — ^ 
post  for  exhibiting  the  light  was  driven. 

211.  Colt  Pier  Post-Light,  Connecticut  River,  Connecticut — ^A  post  for 
exhibiting  the  light  was  driven. 

213.  Morton  Point,  north  side  of  Long  Island,  New  York, — ^An  oil-house 
was  bmlt,  and  various  repairs  were  made. 

215.  Southwest  Ledge,  off  New  Haven,  Long  Island  Sound,  Connecti- 
cut— ^A  crane  was  built  and  attached  to  the  tower  for  hoisting  boats 
and  material,  and  various  repairs  were  made. 

— .  Slieffield  Harhor,  Long  Island  Sound,  Connecticut — ^The  followinif 


•I- 
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rec!oiiiineii(tation,  made  in  the  Board's  animal  report  for  the  hist  two 
years  is  reiieated : 

Alarg^  and  increasing  commerce  now  centers  here.  During  the  past  year  nearly 
100,000  tons  of  coal  were  landed  here  in  addition  to  more  than  that  quantity  of  gen- 
eral merchandise.  The  New  England  Terminal  Railway  Company  state  that  they 
'Will  hegin  the  transportation  of  freight  in  cars  on  the  decks  of  car-floats  and  transfer 
steamers,  and  the  quantity  of  tonnage  will  then  be  more  than  double.  After  leaving 
Kxecuiion  Rocks  light  there  is  nothing  to  mn  them  in  thick  weather  except  a  buoy. 
It  is  claimed  that  a  light  placed  here  will  render  more  safe  the  navigation  at  the 
entrances  of  the  harbors  of  Sheffield  and  South  Norwalk.  It  is  proposed  to  build  a 
small  strnctore  with  a  light  and  fog  bell  at  the  4-foot  spot  off  Norroaton  Point,  now 

marked  by  a  red  and  black  buoy.    The  structure  should  consist  of  an  iron  caisson 

filled  with  concrete,  surmounted  by  a  wooden  tower  to  carry  the  light  and  fog  bell. 

It  is  estimated  that  the  work  can  be  done  for  $10,000.    It  is  recommended  that  an 

appropriation  of  this  amount  be  made  therefor. 

225.  Uoyd  Harbor^  Long  Island  Sounds  N^etc  York. — The  chimney  on 
the  dwelling  was  rebuilt  from  the  roof,  and  flashing  was  fitted  over  the 
froDt  door  to  stop  the  leak. 

229.  Execution  Rocks^  Long  Island  Sound,  Neio  York. — The  caloric  en- 
gines were  overliauled  and  new  parts  were  fitted.  A  new  fog-signal 
building,  with  a  coal  shed  attached,  was  built,  a  cistern  in  the  basement 
of  the  tower  was  partly  completed,  contract  for  new  boilers  and  riprap 
stone  was  made,  and  various  repairs  were  made. 

238.  Eell  Gate  Post-Light^  East  River,  New  York. — Earth  and  stone 
filling  were  placed  back  of  the  sea  wall,  and  gutters  and  leaders  were 
fitted  on  the  tower. 

241.  Man-o^'  War  Rock  Post-Light,  Bast  River,  New  York, — An  iron 
platform  was  fitted  to  the  spindle,  for  the  convenience  of  the  keeper. 

242.  Shinneeoek  Bay,  south  side  of  Long  Island,  New  York. — A  new 
bam  was  completed,  a  new  shingle  roof  was  put  on  the  keeper's  dwell- 
ing, and  various  repairs  were  made. 

243.  Fire  Island,  south  side  of  Long  Island,  New  York. — The  oil-house 
was  completed,  and  various  repairs  were  made. 

250.  Rook  Beacon,  Sandy  Hook,  New  Jersey. — ^The  fog-signal  engines 
were  overhauled  and  repaired,  a  dwelling  for  the  keepers  of  the  Elec- 
tric-Buoy Station  was  built,  and  various  repairs  were  made. 

255.  Waaekaack  {rear).  New  Jersey. — ^The  preliminary  levels  and  sur- 
veys were  made  preparatory  to  carrying  out  the  provisions  made  by 
Congress  in  the  act  approved  on  March  3,  1891,  for  erecting  a  new 
♦ower  at  this  i)oint. 
— .  Old  Orchard  Shoal,  Princess  Bay,  New  York. — ^An  appropriation 
ras  made  by  the  act  approved  on  March  3,  1891,  for  establishing  a 
ight-liouse  and  fog  signal  at  or  near  Old  Orchard  Shoal,  Princess  Bay, 
lew  York. .  The  site  has  been  located,  soundings  have  been  made, 
lans  prepared  and  adopted,  and  other  preliminary  measures  have  been 
aken  towards  beginning  the  work. 


60  REPORT   OF   THE  LIOHT-H 

Third  DIslrl 

SSii.  AVwi  Tree  Beacon,  Staten  Island,  Netc  YorJc. — A  oew  fouiidatioD 
was  tiuilt,  iiiid  tlie  tower  wan  moved  on  to  tlie  New  I>ori>  and  Swask 
Obaanel  Kange. 

258.  Princess  Bag,  on  Staten  Island,  New  York. — A  new  feDce,  with 
necessary  gat«s,  was  built  on  tlie  line  of  the  reservation,  and  various 
repairs  were  made. 

263.  Coneg  Island,  New  York  Bay,  New  York.— The  fog  bell  was 
moved  to  a  new  position,  a  close  board  fence  wa«  built  on  two  aides  of 
the  reservation,  and  window  screens  were  made  and  fitted,  and  the 
window  sill  was  overhauled. 

2G7.  Liberty  Snlightetiing  the  World  {Statue  of  lAherty),  on  Bedloe 
Island,  New  York  Harbor,  New  York. — The  following  recommendation 
which  was  made  in  the  Board's  last  three  fuinnal  reports  is  reDewed; 

Fifty  thonannd  dollars  is  needed  foe  finishiag  the  pedestal  of  this  Blatne,  'whicli, 
by  act  of  Congress,  bos  been  placed  nnder  the  care  of  the  Light-Honae  Bosfd. 
RecommendatioD  \b  made  that  this  additional  appropriation  be  made  for  that  pur- 

— .  Rockland  Lake,  Euds<m  Bivery  New  York. — ^The  following  recom- 
mendation, made  in  the  last  three  anuual  report^  is  renewed : 

There  is  a  shoal  known  as  Oyster  Beds  iu  the  Hndsou  River  aboitt  28  miles  abors 
New  York  City,  oCf  the  Rockland  Lake  Landing,  vhioh  the  HadBonRiverpilotsand 
pikrties  engaged  in  the  business  of  transportation  of  passengers  and  freight  ask  to 
hnve  marked  by  a  light  and  fog  signal.  The  old-fashioned  side-wheel  steamera  ea- 
g.-ignd  in  the  navigation  of  tlie  Hudson  River  were  light-dranght  vessels,  and  coiiM 
pnss  over  this  shoal,  but  many  of  the  new  steamers  are  propellers,  and  ar«  of  sncli 
heavy  draught  that  the  shoal  is  dangA^ins  t«  them.  Steam  vessels  all  lay  their  conrsea' 
close  to  the  Rockland  Lake  Landing.  If  there  were  a  light  and  fog  signal  on  tbe 
sbual  iu  qnentioD,  they  wonid,  coming  downstream  and  taking  departure  boto 
Stony  Point  Light,  lay  their  course  direct  for  the  new  light  until  the  Eingslaud 
Point  Light  becomes  visible,  which  would  indicate  a  tnming  point.  These  conrsM 
would  be  reversc^d  in  going  up-stream.  In  times  of  snow  or  fog  a  signal  -wonId 
obviously  be  invaluable.  From  an  examination  recently  made  it  has  become  evi- 
dent that  the  safety  of  navigation  requirds  that  a  light  and  fog  signal  should  be  W- 
tnblishedoffKockland  Lake  Landing  on  theeastomendofthebank,  where  the  Coast 
Survey  chart  gives  9J  feet  of  water.  It  is  estimated  that  this  can  be  done  for  t%,00(^ 
and  the  Board  recommends  that  an  appropriation  of  that  amount  be  made  for  this 
purpose. 

This  was  authorized  by  act  of  March  2, 1889,  but  no  appropriation 
was  made  therefor. 

274.  Tarrytown,  Hudson  River,  New  York. — Some  500  tons  of  riprap 
stone  were  placed  for  the  protection  of  the  pier. 

275.  Stony  Point,  Hudeon  River,  New  rorjr.— The  boat  landing  near 
the  fog-signal  tower  was  completed. 

280.  Esopus  Meadows,  Hudson  River,  New  York. — A  fog  bell  operated 
by  machinery  was  established  and  has  been  in  operation  since  the  open- 
ing of  navigation  in  1891. 
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287.  Livingston  Creek  Post-Lightj  Hudson  River^  Netc  YorJc. — A  new 
ladder  was  made  and  fitted  on  the  pier. 

294.  Coxsaekie  East  Flats  Post-Light,  Hudson  Kiter^  New  York. — A 
dolphia  was  built,  to  replace  the  one  carried  away  by  the  ire,  from 
which  the  light  is  exhibited. 

295.  Coxsaekie  J  Hudson  River  ^  Xew  York, — Some  500  tonH  of  ri[)rap 
stone  were  placed  on  the  up-stream  side  of  the  pier. 

296.  Stuyvesantj  Hudson  River,  New  York, — Some  700  feet  of  four- 
strand  wire-ribbon  fence,  with  2  by  4  inch  cap,  were  built,  three  bound- 
ary posts  were  set,  and  various  repairs  were  made. 

297.  Sand  Spit  Post-Light,  Hudson  River,  Nen  York, — A  pile  dolpliiu 
was  built,  to  replace  the  pier  and  beacon  carried  away  by  the  ice,  from 
which  the  light  is  exhibited. 

298.  yetr  Baltimore  Post-Light,  Hudson  River,  Neto  York, — A  stake, 
lantern,  and  oil  closet  were  set  up. 

299.  New  Baltimore  Dike  Post-Light,  Hudson  River,  New  York, — A 
stake,  lantern  and  oil  closet  were  set  up. 

300.  Five-Hook  Island  Post- Light,  Hudson  River,  New  York. — A  stake, 
lantern  and  oil  closet  were  set  up. 

303.  Sehodack  Channel  Post- Light,  Hudson  River,  New  York. — A  stake, 
lantern  and  oil  closet  were  set  up. 

305.  Midi  Dike  (upper  end)  Post-Light,  Hudson  Rirer,  New  York, — A 
dolphin  was  rebuilt,  to  replace  the  pier  carried  away  by  the  ice,  from 
whieh  the  light  is  exhibited* 

306.  Nine-Mile  Tree  Post-Light,  Hudson  River,  New  York, — A  stake 
was  set  in  place. 

308.  Bear  Island  Post-Light,  Hudson  River,  New  York, — A  stake,  laii- 
teni  and  oil  closet  were  set  up  and  300  tons  of  riprap  stone  were  place<l 
to  protect  the  pier. 

312.  Cuyler  Dike  Post-Light,  Hudson  River^  New  York, — ^A  new  stake, 
lantern  and  oil  closet  were  set  up,  and  the  planking  on  the  pier  was  re- 
paired. 

313.  Bath  Dike  Post-Light,  Hudson  River,  New  York. — A  stake,  lan- 
tern and  oil  closet  were  set  up  and  a  new  plank  was  fitted  on  the  top  of 
the  pier. 

926.  Newport  Wharf,  Lake  Memphremagog,  Vermont. — The  pier  was 
rebuilt,  and  a  new  post,  40  feet  high,  was  put  up,  fitted  for  two  lanterns 
15  feet  apart  vertically. 

927.  Windmill  Point,  Lake  Champlain,  Vermont. — A  summer  kitclien 
^as  built,  the  old  bam  was  removed,  a  new  one  and  a  line  fence  were 
lilt,  and  various  repairs  were  made. 

^.  Isle  la  Motte,  Lake  Champlain,  Vermont. — Steps  fitted  with  a 
^nd  rail  were  built  leading  from  the  shore  to  the  top  of  the  hill,  and 
vrious  repairs  were  made. 
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nnt  aux  Roches,  Lake  Ckamplain,  Kew  Xork, — All  the  oat- 
were  thoroughly  overhauled  and  repaired,  1,760  feet  of  new 
)ped  with  2  by  4  inch  rail,  was  built,  1,500  feet  of  the  old  fence 
ired,  and  Tarions  repairs  were  made. 

jrth  Hero,  Lake  Ghamplain,  Vermont. — ^The  pier  was  painted 
d  an  oil  and  lamp  closet  was  fitted. 

utk  Hero,  Lake  Champlain,  Vermont, — The  pier  waa  painted 
d  an  oil  and  lamp  closet  was  litted. 

'don  Landing  Pierhead  Light,  Lake  Champlain,  Sew  York. — A 
mtem  light  was  established  on  the  outer  end  of  Gordon  Land- 
:  water. 

luff  Point,  Lake  Champlain,  2iew  York, — Some  70  feet  of  sec- 
rtways  were  bnilt,  and  various  repairs  were  made. 
Arlington  Breakwater  Beacon  {north  extension),  Vermont. — The  • 
beacon  oa  the  north  end  of  the  old  breakwater,  after  being 
was  moved  to  the  north  end  of  the  north  extension,  and  placed 
undation  bnilt  for  the  purpose. 

tirlington  Breakwater  (south  end  of  north  extension),  Vermont. — 
riantem  light  was  established  on  the  south  end  of  the  north 
I  to  mark  the  opening  between  the  breakwater  and  the  north 

Arlington  Breakwater  South  Beacon,  Vermont. — An  iron  ladder 
red  to  the  pier,  210  feet  of  plank  walk  was  built  on  top  of  the 
«r  leading  fixim  the  landing  to  the  beacon,  and  two  panes  of 
m  were  set. 

>lit  Bock,  Lake  Champlain,  Ifew  York. — A  wooden  cistern  was 
up,  and  connected  with  the  leaders,  900  feet  of  wire  fence, 
^snary  gates,  was  built  and  various  repairs  were  made. 
'atch  Point,  Lake  Champlain,  Kew  York. — A  survey  of  the  pro- 
i  was  made.  As  soon  as  the  title  is  vested  in  the  Government 
of  establishing  the  light  will  be  commenced, 
beginning  of  the  year  there  were  126  light-houses  and  63  bea- 
s  in  this  light-house  district.  Of  this  number  133  have  received 
f  greater  or  less  magnitude,  and  in  addition  1  light-house  and 
n  lights  have  been  est^bhshcd.  Every  possible  repair  has 
to  which  the  ftinds  allotted  nould  xiermlt,  and  the  entire  dis- 
)w  in  excellent  order. 
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REPAIRS. 


At  each  of  the  following-named  Htations  repaiiH'^  of  greater  or  less 
extent  were  made  during  the  year : 


140.  Sakonnety  R.  I. 
142.  Beaver  Tail,  R.  I. 
144.  Fort  Adams,  R.  I. 

149.  Dutch  Island,  R.  L 

150.  Gun  Rocks,  R.  I. 

152.  Conanicat  Island,  R.  I. 
154.  Pradence  Island,  R.  I. 
156.  Muscle  Bed  Shoals,  R.I. 
158.  Warwick,  R.I. 

160.  Conimicnt,  R.  I. 

161.  BaUock  Point,  R.  L 

162.  Sabine  Point,  R.  I. 
166.  Whale  Rock,  R.  I. 

168.  Block  Island  (north),  R.  I. 

171.  Block  Island  (southeast),  R.  I. 

172.  Watch  Hill,  R.  L 

181.  Race  Rock,  N.  Y. 

182.  Little  Gall  Island,  N.  T. 

183.  Gardiners  Island,  N.  T. 
185.  Long  Beach  Bar,  N.  T. 

188.  Saybrook,  Conn. 

189.  Calves  Island  jKMt-bght,  Conn. 
214.  Falkner  Island,  Conn. 

217.  Stratford  Point,  Conn. 

218.  Stratford  Shoals,  K.  T. 

219.  Old  Field  Point,  N.  Y. 

220.  Bridgeport  Harbor,  Conn. 

221.  Black  Rock,  Conn. 

222.  Penficld  Reef,  Conn. 

223.  Norwalk  Islands,  Conn. 

224.  Batons  Neck,  N.  Y. 

226.  Cold  Spring  Harbor,  N.  Y. 

228.  Great  Captain  Island,  N.  Y. 

230.  Sands  Point,  K.  Y. 

23L  Stepping  Stones,  K.  Y. 

282.  Tbrogs  Neck,  N.  Y.  • 

233.  Whitostono    Point    poet-light, 

N.Y. 
23&  North  Brother  Island,  N.  Y. 
'M.  Navesink,  N.  J. 
248.  Sandy  Hook,  N.  J. 


252.  Conover  Beacon  (front),  N.  J. 

253.  Chapel  Hill  Beacon  (rear),  N.  J. 
259.  Great  Beds,  N.  Y. 

264.  Fort  Lafayette,  N.  Y. 

265.  Fort  Tompkins,  N.  Y. 

267.  Liberty    Enlightening    the  World, 

N.Y. 
271.  Passaic,  N.  J. 
281.  Rondont,  N.  Y. 
286.  Upper  Coal  Beds  post-li^ht,  N.  Y. 
289.  Percy  Reach  post-light,  X.  Y. 
292.  Foor-Mile  Point,  N.  Y. 

301.  Coeynian  Bar  post-light,  N.  Y. 

302.  Koha  Hook  post-light,  N.  Y. 

304.  Hall  Dike  (lower  end)  post-light, 

N.Y. 
307.  Cow  Island  post-liglit,  N.  Y. 

924.  Maxfield  Point,  Vt. 

925.  Whipple  Point,  Vt. 
932.  Cumberland  Head,  N.  Y. 

934.  Plattsbnrg  Breakwater  (northenst), 

N.Y. 
937.  Colchester  Reef,  Lake  Champluin, 

Vt. 
941.  Juniper  Island,  Vt. 

944.  Barber  Point,  N.  Y. 

945.  Crown  Point,  N.  Y. 
947.  Old  Maid  Place,  Vt. 

961.  No.  12,  opposite  Belden  Dock,  Vt. 

952.  No.  11,  Chilson  Bend,  N.  Y. 

953.  No.  9,  Lower  End  of  Two  Channels, 

N.Y. 

954.  No.  8,  Maple  Bend,  N.  Y. 

955.  No.  7,  Head  of  Two  Channels,  N.  Y. 

956.  No. 6,  Long  Reach,  N.Y. 

957.  No.  5,  Steam-mill  Point,  N.  Y. 

958.  No.  4,  South  of  Snody  Dock,  Vt. 

959.  No.  3,  Opposite  Chapman  Dock,  N.  Y, 

960.  No.  2,  Carey  Camp,  N.  Y. 

961.  No.  1,  Benjamin  Place,  Vt. 


LIGHT-SHIPS. 


141.  Brenton  Reef  Light- Vessel,  Xo.  11,  entrance  to  Narragansett  Bay^ 
Rhode  Island. — ^This  vessel  was  injured  by  the  British  steamer  CurletOj 
whieb  ran  into  her  on  November  26, 1890.  Negotiations  were  opened 
with  the  agents  of  the  steamer,  who  agreed  to  pay  for  the  necessary 
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repair.  The  ship  has  been  brought  in  and,  besides  the  damage  caused 
by  the  (-ollision,  is  being  repaired.  Other  needed  repairs  are  also  being 
made.  The  port  hawse  pipe  will  be  replaced,  new  combings  axe  being 
placed  on  the  steerage  hatch,  the  boat  davits  on  the  starboard  side  are 
being  strengthened,  and  four  large  cleats  are  being  placed  forward  and 
aft,  for  the  convenience  of  steam  tenders  when  alongside.  She  will  be 
docked  and  her  bottom  will  be  examined  and  such  repairs  will  be  made 
to  it  as  may  be  needed.  She  received  during  the  year,  rope,  paint, 
windsail,  medicines,  fire  brick,  rations,  fuel,  and  ship  chandlery. 

155.' Hog  Island  Shoal  Light- Vessel^  ^o.  12^Karragansett  Bay j  Rhode 
Island, — This  vessel  was  rebuilt  in  1874,  at  a  cost  of  $16,488.13.  She 
will  be  good  probably  for  service  during  another  year,  but  then  she  will 
need  general  repair  at  cost  of  about  $12,000.  Boring  the  vessel  ou  one 
side,  six  holes  out  of  thirteen  developed  rotten  wood.  The  planking 
along  the  line  of  the  metal  sheathing  aft  is  rotten,  as  is  also  the  stem 
post.  The  stern  and  the  cat-head  are  unsound.  The  deck  beams  and 
the  apron  above  the  main  deck  are  sound  and  the  other  parts  of  the 
vessel  are  in  fair  condition.  There  were  furnished  to  her  during  the 
year,  rope,  canvas,  clocks,  flags,  rations,  fuel,  and  the  like. 

This  vessel,  which  is  of  but  150  tons  burden,  was  built  in  Philadel- 
phia in  1846,  and  was  used  on  a  spit  off  the  entrance  to  York  Kiven 
Virginia.  When  she  was  no  longer  needed  there  she  was  transferred 
to  mark  Wolf  Trap  Shoal,  in  Chesapeake  Bay.  When  a  screw -pile 
light-house  was  placed  there  in  1870,  this  light-ship  was  sent  to  the 
general  light-house  depot,  where  she  was  repaired  suflSciently  to  be  used 
at  Eel-Grass  Shoal,  in  Long  Island  Sound,  relieving  the  old  lighthouse 
tender  Guthrie^  which  was  then  condemned  and  sold.  In  1872  this 
light-ship  was  relieved,  as  she  wa«  no  longer  able  to  remain  there,  but 
after  being  repaired  she  was  placed  on  Cornfield  Point,  Long  Island 
Sound,  off  the  mouth  of  Connecticut  River.  In  1883  she  was  again 
found  to  be  unseaworthy  and  was  replaced  by  another  vessel.  Then 
she  was  put  in  as  good  repair  as  was  possible  to  so  old  a  ship,  and  was 
again  placed  on  Eel-Grass  Shoal,  ^fter  she  had  been  there  about  a 
year  she  was,  upon  complaint,  again  surveyed,  and  it  was  reported  that 
it  would  cost  $20,000  to  put  her  in  sufficiently  good  repair  to  remain 
even  on  this  station.  Instead  of  doing  this,  however,  it  was  decided  to 
replace  the  light-ship  by  the  erection  of  a  hght-house,  at  an  exi^ense  of 
$25,000,  on  Latimer  Keef,  which  is  sufficiently  near  to  take  the  place  of 
the  light-ship.  This  was  done  in  1884,  and  this  light-ship  was  relegated 
to  the  condition  of  a  relief  light-ship  and  was  made  ready  for  occasional 
use. 

In  1885  it  was  found  needful  to  place  a  light-ship  on  Hog  Island  Shoal, 
Karragansett  Bay,  to  take  the  place  of  a  private  light  which  had  been 
mamtamed  by  the  Old  Colony  Steamboat  Company.  As  no  appropri- 
ation was  available  and  as  the  nee4  wa«  imminent,  light-ship  No.  12  was 
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again  patched  up  and*  moored  in  that  position.  Since  that  date  she  biis 
been  kept  there,  except  when,  not  infrequently,  she  wa8  under  rei)fiir. 
It  is  now  found  that  she  is  structurally  weak  from  general  decay,  in- 
duced by  her  old  age,  and  that  she  is  completely  beyond  iH'ononiii'al 
repair.  WMle  she  has  been  quite  useful  in  that  position  it  has  become 
apparent  that  she  could  have  been  of  still  greater  use  to  the  enormous 
commerce  passing  this  point  if  she  had  a  steam  fog  signal.  No  attempt 
has  been  ma<le  to  lit  one  to  her,  as  she  is  too  small  and  too  weak  to  caiTy 
the  weight  and  support  the  strain. 

The  time  has  now  come  when  it  is  deemed  necessary  to  rei>lace  this 
small,  weak,  worn-out  old  vessel  by  a  new,  strong  ship  of  at  least  double 
ber  size  and  strength,  not  only  to  occupy  this  station,  but  in  its  turn  to 
take  its  place  on  the  outside  exposed  stations.  It  is  also  proposed  that 
she  shall  have  such  steam  power  as  will  not  only  operate  a  first-class 
fog  signal,  but  will  enable  her  to  get  on  and  off  her  station  with  her  own 
steam,  and  also  to  steam  up  to  her  moorings  when  otherwise  she  would 
be  blown  away  from  her  place,  dragging  her  anchor  or  parting  her  chain 
cables.  It  is  estimated  that  such  a  vessel  can  be  built  for  $7<),(MK),  and 
it  is  recommended  that  an  appropriation  of  this  amount  be  made  for 
that  purpose. 

176.  Bam  Island  Beef  Light- Vessel,  yo,  19 j  Fishers  IsUnd  Sounds  in 
Long  Island  Sound,  New  York. — ^When  this  vessel  is  taken  off'  station, 
which  should  be  at  an  early  date,  expensive  repairs  will  be  required,  as 
DO  important  repairs  on  her  have  been  made  since  1876.  The  hawse 
pipe  used  for  the  mooring-chain  is  worn  through.  The  rail  on  the  star- 
board quarter  is  rotten  in  parts,  and  the  repair  of  this  will  probably 
develop  further  defects.  She  received  during  the  year  rope,  paints, 
sails,  awnings,  windlass-pawls,  rations,  fuel,  and  ship  chandlery. 

180.  Bartlett  Beef  Light- Vessel,  JVb.  13,  off  New  London,  Long  Island 
Sound,  Connecticut — ^This  vessel  needs  to  have  the  sheathing  on  deck 
Tecalked.  Ko  other  repairs  are  needed  now,  but  next  year  probably 
a  thorough  overhauling  wiU  be  required.  She  received  during  the 
year  rope,  coolpng  utensils,  paiilt,  flags,  crockery  ware,  fuel,  rations 
and  similar  supplies,  and  a  new  boat. 

212.  Cornfield  Point  Light-  Vessel,  No  23,  off  the  mouth  of  the  Connecticut 

River,  Long  Island  Sound,  Connecticut. — On  March  19,  1891,  she  was  run 

into  and  damaged  by  a  scow  in  charge  of  the  tugboat  U.  8.  Grant.    The 

light-ship  was  taken  off  her  station  on  April  16,  repaired  for  the  damages 

I  jceived  by  collision  and  for  other  defects  incidental  to  service,  and  re- 

imed  to  her  station  on  May  27, 1891,    The  owner  of  the  tug  was  held 

isponsible  for  the  damage  due  to  collision  and  paid  the  costs.    This 

jssel  received  during  the  year  paint,   awning,  me<li(jines,  bedding, 

.el,  rations,  and  ship  chandlery.    Plans  and  specifications  for  the  new 

asel  for  this  station,  for  which  an  appropriation  of  $70,000  was  made 
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by  Oongress  on  Angast  30, 1890,  have  been  prepared,  and  she  is 
being  bnilt  at  West  Bay  Oity,  Mich. 

244.  8a/ndy  Hook  Light-  Vessel^  No.  16,  off  the  entrance  to  New  York  Har- 
bor j  New  York. — On  May  15,  1891,  the  position  of  this  vessel  was 
changed  2^  miles  N.E.  by  IN",  from  her  old  station.  She  received  during 
the  year  hose,  paint,  fire-brick,  bunting,  rations,  and  fdel.  The  vessel 
is  kept  in  good  condition.  The  new  light-ship,  No.  48,  with  one  fixed 
red  light  and  one  flashing  red  light  and  a  steam  fog  signal,  will  be 
placed  on  the  Sandy  Hook  Station  on  or  about  August  1, 1891. 

245.  Scotland  Light-  Vessel,  No.  7,  off  Sandy  Hook,  entrance  to  New  York 
Bay,  Neic  York. — ^The  position  of  this  vessel  was  changed  May  16, 1891, 
^  mile  K.E.  £  £.  from  her  former  location.  She  is  in  fair  condition  and 
no  immediate  repairs  of  the  hull  are  required.  Such  supplies  as  rope, 
paints,  blocks,  flags,  trysail-mast,  cooking  utensils,  crockery^.tableware, 
rations,  fuel,  etc.,  were  furnished. 

— .  Belief  Light-  Vessel,  No.  20. — ^This  vessel  is  now  at  the  light-house 
dei)ot,  !N"ew  London,  Conn.  During  the  year  she  replaced  the  Cornfield 
Point  light-ship  from  April  26  to  May  27, 1891,  and  will  soon  take  the 
place  of  the  Brenton  Eeef  light-sliip. 

— .  Relief  Light-  Vessel,  No.  17. — This  vessel  Was  old  and  rotten.  She 
was  dismantled  and  condemned,  and  on  June  22,  1891,  she  was,  by 
order  of  the  Secretary  of  the  Treasury,  turned  over  to  the  Navy  De- 
partment for  ordnance  purposes. 

DAY  OR  UNLIGHTED  BEACONS. 

AllenBock  Beacon,  Warren  River,  Rhode  Island. — A  tower  surmounted 
by  an  iron  pointer.    It  is  in  bad  order,  partly  down. 

Oyster  Pond  Reef,  on  the  eastern  rock  off  Orient  Point,  Long  Island^ 
New  York. — ^This  beacon  was  mostly  destroyed  above  the  high- water 
line  by  heavy  westerly  gales  and  seas.  It  is  proposed  to  substitute  an 
iron  cylinder,  flUed  with  concrete,  for  the  superstructure  of  granite  when 
rebuilt.  u^ 

South  Brother  Island  Ledge,  Host  River,  New  York.— An  iron  spindle 
35  feet  long,  set  3  feet  into  the  ledge,  surmounted  by  an  iron  sphere  5 
feet  in  diameter,  fitted  with  a  bracket,  surrounded  at  the  base  by  an 
iron  cylinder  4  feet  in  diameter  and  10  feet  high,  was  established  to  mark 
the  entrance  to  Flushing  Bay  from  the  westward. 

Lawrence  Point  Ledge,  East  River,  Neio  York.— An  iron  spindle  35 
feet  long,  set  2  feet  6  inches  into  the  rock,  surmounted  by  a  square  black 
cage,  fitted  with  tackle  for  hanging  the  light,  surrounded  at  the  base 
by  an  iron  cylinder  4  feet  in  diameter  and  10  feet  high,  was  established 
to  mark  the  entrance  to  Flushing  Bay  from  the  westward. 
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FOG  SIGNALS  OPERATED  BY  STEAM  OR  HOT-AIR  ENCUNES. 

142.  Beaver  Tail,  Rhode  Inland, — The  10-inch  Htmun  whustle,  with 
Crosby  automatic  sigual,  wan  iu  operation  about  447  hours  during  the 
year,  and  about  27  tons  of  coal  were  consumed. 

167.  Point  Judith,  Rhode  Island. — The  ftrst-chiss  steam  siren,  in  dupli- 
cate, was  in  operation  about  5C0  hours  during  the  year,  and  consumed 
about  31  tons  of  coal. 

171.  Block  Island  (southeasterly),  Rhode  Island. — The  first-class  steam 
siren,  in  duplicate,  was  in  operation  about  CAhi  hours,  consuming  about 
32  tons  of  coal. 

173.  Montauk  Point,  New  York. — The  first-class  Daboll  trumpet, 
worked  by  caloric  engines,  in  dupliirate,  was  in  ox>eration  about  504 
boms,  and  about  5  tons  of  coal  were  consumed. 

179.  New  London  Harbor,  Connecticut. — The  first-class  Daboll  tnun- 
pet,  in  duplicate,  was  in  operation  about  552  hours,  and  consumed  about 
10  tons  of  coal. 

182.  Little  Gull  Island,  New  York. — This  second-class  steam  siren,  in 
duplicate,  was  in  operation  about  450  hours,  and  consumed  about  30 
tons  of  coal. 

214.  Falkner  Island,  Connecticut. — The  10-iiich  steam  \»  liistle,  in  dup- 
licate, was  in  operation  about  493  hours,  and  consumed  about  44  tons  of 
coal. 

215.  Southwest  Ledge,  Connecticut. — The  second-class  Daboll  trumpet, 
ia  duplicate,  was  in  operation  about  341  hours,  and  consumed  about  2^ 
tons  of  coaL 

218.  Stratford  Shoal  {Middle  Ground),  New  York. — The  second-class 
Daboll  trumpet  was  in  operation  about  625  hours,  and  consumed  about 
3^  tons  of  coal. 

224.  Batons  Neck,  New  York. — ^The  second-class  steam  siren,  in  dupli- 
cate, was  in  operation  about  476  hours,  and  consumed  about  27  tons  of 
coal. 

228.  Great  Captain  Island,  New  York. — The  10-inch  steam  whistle, 
Crosby  automatic,  in  duplicate,  was  in  operation  about  382  hours,  and 
consumed  about  16^  tons  of  coal. 

229.  Execution  Rocks,  New  York. — The  first-class  Daboll  trumpet,  cal- 
oric engines,  in  duplicate,  was  in  oi^eration  about  302  hours,  and  con- 
sumed about  4^  tons  of  coal. 

250.  Book  Beacon,  Sandy  Rook,  New  Jersey. — The  first-class  steam 
ren,  in  duplicate,  was  in  operation  about  871  hours,  and  consumed 
bout  53  tons  of  coal. 

BUOYAGE. 

In  contrast  with  the  preceding  years,  flow  and  volume  of  ice  in  bays, 
irbors,  and  other  highways  of  the  district  was  considerable,  but  not  so 
^yj  or  constant  as  to  cause  serious  loss  or  inconvenience  to  the  ser* 


68  REPORT   OP   THE   LIGHT-HOUSE  BOARD*  1891. 

Third  District. 

vice  or  to  impede  navigation  to  an  appreciable  extent.  The  ice  con- 
tributed a  good  deal,  however,  to  the  breakage  of  the  lamps  of  the  elec- 
tric-lighted buoys  and  to  the  extingnishment  of  their  lights,  and  the 
eSiciency  of  the  system,  as  x)ennanent  aids  to  navigation,  will  probably 
not  be  finally  determined  until  the  electric  buoys  shall  have  been  sub- 
jected to  the  action  of  such  floating  ice  as  until  recent  winters  passed 
out  to  sea  through  the  channels  of  New  York  Lower  Bay.  The  electric- 
lighted  buoys  claim  much  of  the  time  and  service  of  the  tenders,  as  will 
be  seen  in  the  details  of  the  report  on  the  operations  of  the  electee 
station  at  Sandy  Hook  by  Lieut.  Commander  C.  H.  West,  U.  8.  Navy, 
assistant  to  the  inspector,  which  report  is  submitted  as  an  appendix  in 
the  latter  part  of  this  volume. 

Gas  buoys  are  not  at  present  used  in  this  district,  but  two  of  them  are 
kept  on  hand  at  the  depot  to  meet  emergencies.  The  bell  buoys  of  the 
improved  kind  continue  to  give  satisfaction  wherever  placed.  A  bell 
buoy,  designed  by  Mr.  A.  L.  Woodworth,  of  Norfolk,  Va.,  was  twice 
tested  for  efficiency,  first  off  Bobbins  Beef  light-house  and  afterwards 
off  the  light-house  depot.  It  differs  from  the  bell  buoys  in  use,  chiefly 
in  having  a  submerged  blade  which,  when  acted  on  by  the  current,  oper^ 
ates  an  arm  or  clapper  which  rises  from  the  deck  of  the  float.  The 
report  of  the  tests  stated  that  while  the  buoy  might  work  well  in  a  con- 
stant current,  it  would,  in  a  tideway,  duriog  slack  water,  give  no  sound 
at  all  or  a  sound  so  faint  that  it  would  be  of  no  service  to  navigation. 

A  general  change  in  the  buoyage  of  New  York  Harbor  and  Narra- 
gansett  Bay  was  made  on  and  after  May  15, 1891.  The  change  con- 
sisted in  placing  nun  buoys,  painted  red,  with  even  numbers,  on  the 
starboard  hand  of  entry,  and  can  buoys,  painted  black,  with  odd  num- 
bers, on  the  port  hand^  several  buoys  were  discontinued;  new  buoys 
were  placed  as  required,  and  the  numbers  on  many  buoys  were  changed 
to  efiect  a  proper  sequence.  A  gaa  buoy  was  placed  over  the  wreck 
of  the  stcim  dredge  Advance^  August  6,  and  discontinued  October  U, 
1890.  One  of  the  bell  buoys  off  Bobbins  Beef,  New  York  Harbor,  was 
discontinued.  A  bell  buoy  was  placed  December  26,  1890,  on  Shag- 
wong  Beef,  Long  Island  Sound,  and  another  off  the  breakwater  at  Point 
Judith,  Bliode  Island,  April  22,  1891. 

Nine  buoys  of  difierent  kinds  were  discontinued  and  43  new  ones  were 
put  m  place. 

ELECTBICBtrOT  STATION  SANDY  HOOK,  NEW  JERSEY. 

an?ibI?8"fUis*«t  T'  "'"*"'' '°  "•"  *'*'«*'"«°*  «f  *!>«  ^W«,  lamps, 
the  buovs  and  th.i^.l,    ,  ^  floating  ice,  but  not  snfflcient  to  give 

that  of  r87t;76  ;ta\SiTl*'f  ""'^  "^  ''''^"^  ^^^^  '^  *  ^-^'  ^^'^ 

<o  wnen  light-vessels  were  carried  from  their  mooiings  by 
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ice,  and  buoys  generally  were  set  adrift.  In  the  unoHnally  heavy  seas 
and  stormy  weather  of  the  winter  months  many  of  the  lamps  were 
broken,  and  the  tenders  were  constantly  at  work  renewing  them  and 
repairing  slight  defects  of  the  plant.  There  was  no  night,  however, 
when  there  was  not  a  sufficient  number  of  lam])H  in  operation  to  guide 
vessels  over  the  bar.  Another  cause  of  the  short  life  of  tlie  lamps  was 
found  in  the  defective  quality  of  their  manufacture.  The  operations  of 
lamps  and  cables  were  carefully  watched,  defects  were  notinl  as  they 
ex]K)se<l  themselves,  and  such  remedies  and  improvement  as  exiHM'ii*nce 
suggested  were  applied.  Lieut.  Commander  West's  Hupervision  in 
this  expert  field  involved  the  constant  exercise  of  care,  energy,  and 
skill.  In  his  j)aper  on  this  interesting  subje<'t,  which  appears  as  an  ap- 
pendix at  the  end  of  this  volume,  every  neitessary  detail  of  construction, 
condition,  and  operation  of  the  system  is  given  dearly  and  technically 
in  full.  From  the  various  examinations  made  by  the  tenders  to  IcK'ate 
faults  and  rejstore  the  insulation,  it  is  iound  that  the  main  cabh's  arc  so 
defective,  from  imx)erfections  of  construction,  the  tensile  strain  oi'  lifting 
them  with  anchors  cast  in  the  vicinity  and  the  wciar  and  tear  of  abra- 
sion and  service,  as  to  make  the  necessity  of  renewing  them,  or  laige  iK)r- 
tionsof  them,  a  matter  of  early  consideration.  To  me4»t  emergencies, 
17,000  feet  of  three-cord  cable  are  required  of  which  the  cost  is  esti- 
mated at  $8,500. 

The  general  condition  of  the  plant  on  shore,  as  to  engines,  dynamos, 
boilers,  wires,  and  testing  instruments,  is  good. 

During  tlie  past  year  a  neat  dwelling  for  the  keeper  in  charge  of  the 
electric-buoy  station  was  built  on  Sandy  Hook.  At  slight  exjuMis**  these 
quarters  are  lighted  by  old  incandescent  lamps.  To  furnish  fiUHl-water 
to  the  boiler,  a  brick  cistern,  fed  by  rain  from  the  roof,  was  i)uilt. 

There  is  no  doubt  that  great  assist^mce  is  rendered  by  the  electric 
buoys  to  vessels  passing  the  bar  at  night.    This  is  shown  by  the  large 
IHTcentageof  increa-se  in  the  number  of  vessels  making  use  of  this  lighted 
highway.     The  increase  per  month  from  ]S88-'89  to  1881)-'90  of  vcssc^ls 
iMiund  out  wa*s  30.83  per  cent;  of  vessels  bound  in,  100  per  cent.    The 
incr(*ase  from  1889-'90  to  1890-'91  of  vessels  bound  out  was  24.52  i>cr 
cent;  of  vessels  bound  in,  54.37  per  cent.    In  November,  1890,  101  ves- 
sels passed  the  bar  at  night,  67  coming  in  and  34  going  out,  or  an 
average  of  3.4  vessels  each  night. 
The  largest  steamers  plying  to  the  port  of  New  York,  such  as  the 
truria^  City  of  PariSj  MajeHtic^  etc.,  pass  the  bar  at  night.     The  City 
'  ParU^  for  one,  is  10,500  t<ms  register. 

The  information  in  exact  form,  given  in  this  place,  is  merely  a  few  of 
lie  general  facts  and  features  of  the  subject,  the  details  necessary  to 
complete  description  and  treatment  being  given,  as  stated  in  the  re- 
)rt  of  Lieut.  Comnuinder  West,  assistant  to  the  inspector  of  the  third 
Tht-house  district. 
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DEPOTS. 

Sfaten  Island,  N'etc  Torh — This  is  the  general  depot  of  the  Light- 
House  Establishment.  The  work  done  here  in  the  engineer's  depart- 
ment during  the  year  consisted,  as  usual,  of  mauufaeturing  and  repair- 
ing lumps,  supplies,  fitting  illuminating  apparatus,  making  oil  cans  and 
boxes  for  supplying  oil  to  light-stations,  manufaeturing  lightrhouse  and 
lightship  lanterns,  receiving  materialformanufacturingand  repair  work, 
repairing  frames,  etc.,  for  light-houses,  oil-houses,  and  other  structures, 
repairing  buoys  and  appendages,  and  general  works  of  repair,  etc.,  for 
tbe  district.  The  work  done  in  the  inspector's  department  consisted  in 
receiving,  storing,  and  shipping  building  materials,  illuminating  appa- 
ratus, supplies,  buoys,  and  fuel;  testing  paints,  chimneys,  and  oils;  in- 
specting and  weighing  provisions  and  general  store?;  loading  and 
unloading  the  supply  steamer  and  the  tenders;  cleaning  and  repairing 
buoys  and  appendages;  repairing  tenders  and  boats;  making  saUs,  awn- 
ings, and  the  like,*and  improving  the  methods  and  means  of  storing,  in- 
specting, and  handling  the  supplies  and  keeping  the  accounts  of  the 
same. 

In  the  matter  of  keei^ing  the  store  accounts  several  important  and 
necessary  improvements  were  made. 

The  more  special  work  done  at  the  depot  was  the  outfitting  and 
equipment  of  the  supply  8tx?amer  Armeria^  the  tender  Azalea^  and  tbe 
new  light-ship  No.  48  for  Sandy  Hook,  to  prepare  them  for  service. 

These  operations,  embraeing  the  final  changes,  additions,  and  adjust- 
ments which  all  new  vessels  require,  called  for  and  received  the  labor 
and  materials  which  the  shops  and  stores  of  the  depot  were  able  to 
supply. 

The  need  for  enlarging  the  facilities  of  the  depot  for  the  reception, 
handling,  and  care  of  supplies,  oil,  and  other  stock  is  more  pressing 
every  year,  until  now  it  is  imperative  to  provide  larger  and  better 
accommodations. 

The  storehouse  was  built  in  1864,  when  space  was  required  for  only 
2,600  packages  of  suppUes  of  all  kinds.  In  1885  the  number  of  packages 
stored  was  5,600. 

In  the  past  year  space  had  to  be  made  by  building  tiers  and  over- 
crowding for  7,800. 

These  last  figures  do  not  include  packages  containing  paints,  paint 
oil,  chimneys,  etc.,  which  are  stored  in  buildings  apart  from  the  main 
storehouse. 

The  oil  house  on  the  dock  was  built  in  1881,  and  held  with  safety 
25,000  cases  of  mineral  oil.  Storage  is  now  required  for  60,000  cases. 
It  is  strongly  urged,  therefore,  to  remove  the  coal  sheds  from  their 
present  site  to  the  southern  end  of  the  water  front,  and  then  to  enlarge 
the  oil  house  to  an  ample  size  and  strengthen  it  for  use  in  every  part. 
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The  storehonBe  proper  sbonld  be  enlarged  to  nearly  twice  its  present 
size,  which  would  require  the  removal  of  its  adjuncts  to  other  sites. 
One  of  these  would  require  the  ground  oceujned  by  the  small  house 
near  the  north  wharf,  now  used  by  the  Revenue  Marine  as  a  re4*ej»tiu»le 
for  condemned  stores.  In  any  event  the  space  so  occupied  is  necdi'd  lor 
the  depot,  where  every  foot  is  indis})en8able  for  the  work  to  be  done. 
lee  house. — On  account  of  the  high  rate  charged  and  the  inconvenience 
of  procuring  ice  for  the  preservation  of  fresh  provisions,  etc.,  for  the  use 
of  the  light-house  tenders,  supply  vessel,  and  depot,  it  was  found  neces- 
sary to  provide  an  ice  house.  For  this  purpose  one  of  the  casemates 
of  the  old  oil  vault,  with  a  capacity  of  250  tons,  was  fitted  up.  A  closet 
was  furnished  with  meat  hooks,  shelves,  etc.,  for  each  tender,  for  the 
supply  steamer,  and  for  the  depot. 

Sea  waU. — Under  the  existing  contract  of  June  28, 1888,  a  sheet-pile 
cofferdam  was  built  on  the  north  face,  and  turning  tlie  comer,  14  feet 
10  inches  on  the  east  face.  The  mud  is  mostly  pumped  out,  and  the  work 
of  filling  with  concrete  to  receive  the  superstructure  of  cut  stone  is 
under  way.  Plans  and  specifications  for  removal  and  rebuilding  of  a 
portion  of  the  north  wharf  and  dredging  the  basin  as  enlarged  were 
prepared.  A  contract  was  made  for  furnishing  cut  stone  and  btw'king 
for  building  a  retaining  wall  from  the  present  stone  bulkhead  northerly 
to  the  new  sea  wall.  To  complete  the  east  face  of  the  sea  wall  160  feet 
to  the  opening,  remove  and  rebuild  the  remainder  of  the  north  wharf 
as  contemplated,  will  require  $40,000,  and  it  is  recommended  that  an 
appropriation  of  this  amount  be  made  therefor. 

JTeio  London^  Conn. — ^A  stock  of  fuel,  buoys,  and  appendages,  an- 
chors, lime,  mineral  oil,  and  cleansing  materials  sufficient  for  emergen- 
cies is  kept  at  this  depot.  Relief  light- ship  No.  17  is  kept  here  for 
short  temporary  service.  The  wharf  was  repaired  and  some  dredging 
was  done  at  this  depot. 

QoiU  laland^  Newport  Harbor j  Rhode  Island. — ^There  is  kept  in  the 
shed  here  a  supply  of  coal  for  the  stations  in  the  vicinity  and  for  the 
tend^s  when  they  are  working  in  that  part  of  the  district.  Buoys  and 
appendages  and  mushroom  anchors  to  meet  emergencies  are  kept  on 
the  wharf.    Small  repairs  were  made  on  the  shed. 

Juniper  Island^  LaJce  Ohamplainy  Vermont. — ^An  appropriation  of 
$2,500  was  made  by  Congress  March  3, 1891,  for  establishing  a  light- 
house and  buoy  depot  at  this  point.  The  work  will  be  commenced  as 
*H)on  as  practicable. 

TENDERS. 

The  Fern. — On  the  return  of  this  steamer  from  her  autumn  voyage 
>n  September  G,  1890,  ever^'thing  serviceable,  with  the  exception  of 
igging,  side  lights,  compasses,  and  two  boats  was  removed  from  her, 
kud  on  January  30, 1891,  she  was  turned  over  to  the  Navy  Department, 
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and  taken  from  the  liglit-house  dex>ot  to  the  'Sew  York  navy-yard.     She 
delivered  the  annual  supplies  from  St  Croix  Rrver,  Maine  to  Bobbins 
Reef,  New  York,  inclusive;  steamed  3,000  miles,  and  consumed  159' 
tons  of  coal. 

The  Armeria, — The  construction.of  this  vessel  was  finally  completed 
by  the  contractor,  and  after  her  successful  triaJ  trip  she  was  accepted 
on  December  5,  1890.     The  following  is  a  synopsis  of  the  trial  trip: 
She  left  the  dock  at  Camden,  N.  J.,  on  December  2,  at  2  o'clock  p.  m., 
for  the  light-house  depot,  Staten  Island,  and  arrived  there  December 
4, 1890,  at  6 :30  p.  m.    An  accident  to  the  steering  gear  obliged  her  to 
put  into  New  Castle,  Del.,  and  come  to  anchor.    Twelve  hours  were  lost 
in  this  way.    The  record  in  average  figures  gave:  Pressure,  92  poauds; 
revolutions,  96 ;  vacuum,  28.5,  and  speed  13  knots.    The  engines  worked 
satisfactorily;  the  boilers  showed  a  capacity  for  caerrjdng  100  i>ounds  of 
steam ;  not  one  bearing  was  heated,  and  no  vibrations  were  i)erceptible. 
The  result  gave  entire  satisfaction.    Of  her  performance  during  her  first 
voyage  the  master's  report  stated  that  while  crossing  the  Gulf  fi-oin 
Brazos  to  Key  West  a  severe  northerly  gale  was  encountered  and  the 
seas  were  heavy,  in  which  trial  the  vessel  showed  excellent  seagoing 
qualities.    After  acceptance,  her  cargo  of  light-house  supplies  w^as  put 
on  l>oard,  and  with  a  ftdl  complement  of  officers  and  men,  she  left  the 
Staten  Island  depot  for  her  first  trip  on  December  22,  1890,  and  re- 
turned on  March  16, 1891.    She  started  again  on  April  21,  and  returne<l 
on  June  18,  1891.    In  both  trips  she  supplied  all  the  light-stations  firom 
Elbow  Beacon,  New  Jersey,  to  Point  Isabel,  Texas,  inclusive*    The 
deliveries  embraced  187,120  gallons  of  mineral  oil;  150  tons  of  paints, 
oils,  and  turpentiite;  1,200  boxes  of  chimneys;  3,000  x)ackages  of  "  wraiv 
per  goods,"  and  15  tons  of  miscellaneous  stores.    In  addition,  she  car- 
ried to  the  depots  of  the  several  districts  in  her  route  large  quantities 
of  buoys,  chains,  sinkers,  paints,  oils,  and  other  articles  of  contingent       | 
supply.    She  stemmed  10,600  miles  and  consumed  1,089  tonsof  coal.    She 
uses  the  steam  launch  of  the  old  supply  steamer  Fenij  which,  after  the 
summer  voyage,  will  be  wholly  unfit  for  service  or  repair.    A  new 
launch  is  being  built  for  the  Armeria, 

The  Azalea. — ^A  full  description  of  this  steamer  was  given  in  the  an- 
nual report  of  last  year.  Since  July  1, 1890,  the  work  of  construction 
done  on  this  vessel  was  as  follows: 

The  plating,  with  the  exception  of  the  garboard  strake,  keel  strake, 
and  one  bilge  strake,  was  fitted,  riveted,  and  calked.  One-fourth  of 
the  deck  beams,  one-half  of  the  bulkheads,  two-thirds  of  the  keelsons, 
tlie  bilge  keels,  all  the  decks  and  ceiling,  all  the  joiner  work,  the  bal- 
last tank  aft,  engine  and  boiler  foundations,  etc.,  were  built  and  fitted 
in  the  vessel. 

All  masts  and  spars,  standing  and  running  rigging,  derricks,  saQs, 
and  awnings,  were  made  and  fitted.    Main  and  donkey  boilers  were        i 
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built,  put  in,  connected,  and  covered.  About  four-ilftbs  of  tjie  engine 
and  all  pumps  and  dniina^fe  of  the  vessel  were  put  in.  Aiu'hor  wind- 
Loss,  two  steam  bolsters,  and  all  fittinpfs  alnnit  de<*ks  and  els«»wbere 
were  fitted.  She  was  launched  on  November  21),  18JK),  nuule  her  official 
trial  trip  June  10,  and  was  formally  acce])ted  »June  IS,  1801.  After  her 
arrival  at  the  general  light-house  depot  at  Stuten  Island  her  ecpiip- 
ment  was  made  i*omi>lete,  her  sujiidies  and  provisions  were  put  on 
board,  and  she  left  on  June  23  for  the  Jight-house  defmt  at  Woods  UolI, 
Mass.,  where  she  arrived  on  June  25,  1891.  The  report  of  her  trial  trip 
was  as  follows: 

Pressure,  103 pounds;  revolutions,  105;  horse  jn^wer,  44^;  si)eed,  11.75 
kuots. 

On  her  arrival  at  Woods  Holl  depot,  the  master  reported  that  the 
Azalea  had  worked  well,  but  that  the  engine  had  not  yet  done  its  best 
work. 

The  John  Rodgers. — This  steamer  was  kept  very  busy  throughout  the 

year,  except  for  thirty-one  days  when  she  was  laid  up  for  rejiairs.    She 

changed  or  replaced  251  buoys,  painted  20C,  and  rei»aired  31,  and  was 

eighteen  days  emi)loyed  in  attending  to  the  electric  buoys.    She  was 

occupied  for  seventy-six  days  on  tours  of  in8i)ection;  thirty-six  days  in 

delivering  8ui>plies,  rations,  and  fuel  to  light  st^itions;  eighty-one  days 

at  the  general  depot  painting  buoys  and  storing  sui)plies;  and  for  nine 

days  serving  the  Romer  gas  beacon.  New  York  Lower  Bay,  and  attend- 

iflg  to  the  day  beacons  in  her  section  of  tlie  district.     The  oth<»r  work- 

mgdays  of  the  year  were  occupied  in  changing  and  rcjilacing  buoys, 

Hghting  wrecks,  and  similar  work.     She  steamed  7,25()  miles  and  con- 

Sttiiie<l  545  tons  of  coal.    The  main  cylinder  bottom,  the  buoy  engine, 

and  air-pump  bucket  were  repaired;  a  new  foot  valve  was  fitte<l;  the 

main  piston  was  take^>  out  and  replaced,  and  the  piston  rod  was  n^tittcd 

and  fastened.     She  wa*'  hauled  out  on  the  railway  in  July,  IHJM),  when 

her  bottom  was  cleane-l  and  painted.    The  forecastle  and  after  cabin 

were  taken  out  at  the  light-house  depot;  the  hull   was  scraped  and 

painte<l,  and  the  joiner  work  was  rex)laced.    The  engine  gcn(»rally  is  in 

good  condition  and  will  probably  require  no  extensive  repairs  during 

the  present  fiscal  year.    The  boiler  is  abottt  eight  years  old  and  has  not 

yet  had  any  extensive  repairs.    With  some  patching  it  can  jirobably  be 

maiie  to  run  through  the  year.    The  wear  of  this  boiler,  owing  to  good 

care, has  been  slow.  Its  general  condition  is  so  good  that,  with  renew  al  of 

'le  l)ottoni  of  the  legs  and  some  patching,  three  or  four  years'  service 

lay  be  had  from  it.     During  the  year  the  John  Rodgers  received  paints, 

bcks,  rope,  meilicines,  new  wheel  chains,  bedding,  cooking  utensils, 

rate  bars,  engineer  supidies,  ship  chandlery,  provisions,  and  fuel. 

The  Cactus. — This  steamer  was  actively  emi)loyed  during  the  year. 

iie  changed  or  replaced  255  buoys  and  put  down  11  new  ones;  deliv- 

•hI  to  light-houses,  light-vessels,  and  fog-signal  stations  494  tons  of 
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coal  and  19  cords  of  wood;  conveyed  the  inspector  to  134  stations; 
made  84  deliveries  of  supplies  and  44  deliveries  of  rations,  and  made 
3  changes  of  lightships.  All  the  bnoys  and  appendages  at  the  New 
London  and  Newport  depots  were  cleaned  and  painted  by  the  ve^sscFs 
crew.  In  doing  her  work  she  steamed  8,533  miles  and  consumed 
452  tons  of  coal.  Her  principal  repairs  consisted  of  changing  and  fitting 
the  water  wheels;  new  copper  pipe  for  the  feedpump;  altering  the 
exhaust  toes  for  the  valve  motion;  new  composition  boxes  made  and 
fitted  to  the  crank  pin,  outboard  shaft  journal,  and  for  the  upper  end 
of  the  front  links  and  air-pump  links.  Since  the  alteration  of  the 
water  wheels  and  the  valve  motion  the  operation  of  the  engine  has  been 
much  improved.  The  boiler  is  quite  tight.  The  Cactus  was  hauled  out 
at  New  London,  the  paddle  boxes  were  reduced  in  size,  the  joiner  work 
and  bulkheads  were  repaired,  and  the  gangways  were  calked.  She 
received  during  the  year  rope,  oars,  blocks,  paint,  wheel  chains,  crock- 
ery, provisions,  and  ftiel. 

TJie  Gardenia. — This  steamer  was  constantly  employed  carrying 
freight  between  the  general  depot  and  the  various  lines  of  transi>ortar 
tion  in  New  York  Harbor,  and  in  making  tours  of  inspection  and 
delivering  supplies.  The  Gardenia  placed  or  replaced  110  buoys  and 
painted  160;  changed  the  electric  buoys  11  times  and  repaired  them  50 
times.  She  delivered  264  tons  of  coal  and  11  cords  of  wood,  and  per- 
formed sundry  other  duties,  such  as  lighting  wrecks  and  the  like.  In 
this  work  she  steamed  6,416  ndles  and  consumed  318  tons  of  coal.  She 
was  laid  up  forty -two  days  for  repair,  when  she  was  hauled  out  on  the 
railway,  cleaned,  and  painted,  and  received  a  new  boiler.  The  vessel 
received  during  the  year  packing,  gaskets,  crockery,  grate  bars,  crane 
chain,  engineer  stores,  provisions,  and  fuel. 

The  Putnam, — This  steamer  did  duty  as  a  buoy  tender  until  March  6, 
1891,  when  she  was  transferred  to  the  seventh  light-house  district  and 
sailed  for  Key  West.  She  was  hauled  out  on  the  railway  in  March, 
1891,  six  strakes  of  plank  were  put  on  the  bottom  on  each  side  of  the 
keel  to  strengthen  the  hull  under  the  boiler  and  engine,  sponsont?  were 
put  on  forward  of  the  wheels,  and  new  metal  was  put  on  over  the  new 
plank. 

Naplitha  Steam  Launch  Bouquet. — ^This  vessel  failed  to  give  satisfac- 
tion, as  she  is  too  small  for  the  duties  required  of  her,  and  is  unservice- 
able except  in  good  weather  and  smooth  seas.  Her  machinery  was  too 
frail,  and  she  was  unsafe  with  the  use  of  naphtha  for  fiiel.  The  pur- 
chase of  a  larger  vessel  with  a  coal-burning  boiler  was  deemed  desirable, 
but  as  funds  for  such  an  outlay  were  not  available,  a  coaJ-buming  boiler 
was  put  into  the  Bouquet. 

The  Mistletoe. — This  steamer  was  constantly  employed  on  works  of 
repair  throughout  the  entire  year,  but  she  is  in  as  good  condition  as 
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could  be  expected  in  a  boat  of  her  age.  During  the  year  she  ran  7,070 
miles  and  consumed  493.4  tons  of  coal. 

The  Grace  Darling. — ^This  steamer  was  constantly  employed  on  works 
of  repair  and  construction.  Some  damage  was  done  to  her  co[)i)cr  nxui 
machinery  when  she  was  caught  in  the  ice  while  establishing  the  tog 
signal  at  Esopns  Meadows,  Hudson  River,  New  York.  During  the 
year  she  ran  6,684  miles  and  consumed  264.4  tons  of  coal. 

The  Nettle. — Some  repairs  were  made  to  the  boiler  and  hull  of  this 
steam  launch.  She  was  mostly  employed  on  repairs  in  Lake  Ch{(mplain 
and  Hudson  liiver.  During  the  year  she  ran  3|460  miles  and  consumed 
41  tons  of  coaL 
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FOUETH  DISTRICT. 

The  fourth  district  extends  from  Shrewsbury  River,  New  Jersey,  to 
and  including  Metomkin  Inlet,  Virginia,  and  embracer  all  the  aids  to 
navigation  on  the  sejicoast  of  ^^^ew  Jersey  below  the  Highlands  of  Nave- 
sink,  on  the  Delaware  Bay,  the  Delaw^are  and  Schuylkill  Rivers,  the 
seacoasts  of  Delaware  and  Maryland,  and  part  of  the  seacoast  of  Vir- 
ginia. 

Inspector. — ^Commander  Purnell  F.  Harrington,  U.  S.  Navy. 

Engineer, — Capt.  Frederick  A.  Mahan,  Corjjs  of  Engineei-s,  IJ.  S. 
Army. 

In  this  district  there  are — 

Ligkt-hoiiKes  and  beacon  lights 56 

Light-sliiiw  in  position 4 

Day  or  nnlighted  beacons 5 

Fog  signals  operated  by  steam  or  hot-air  engines 4 

Fog  signals  operated  by  c-lockwork 7 

Whistling  buoys  m  position 4 

Bell  buoys  in  position 5 

Ico  buoys  for  winter  use 10 

Other  buoys  in  position 168 

Steamer  Zizania,  buoy  tfendcr  and  for  sujjply  and  inspection 1 

LIGHTHOUSES. 

314.  Sqiian  Inhtj  seacoast  of  N^etv  Jersey. — Tlie  title  papers  for  tbe 
purchase  of  the  site  for  this  light  were  comi)leted,  but  before  payment 
was  made  the  lot  was  located  troni  the*  tlescription  given  in  the  deeds, 
when  it  was  found  that  the  lot  to  be  transferred  was  not  the  site  se- 
lected and  agreed  upon  by  the  Light-IIouse  Board  and  was  totally  unfit 
for  light  house  purpovses.  The  owners  have  <»onsequently  been  notified 
that  the  sale  will  not  be  comi>leted. 

315.  Bar  negate  seacoast  of  New  Jersey, — A  detached  brick  oil-bonse 
was  built  and  various  repairs  w^ere  made.  New  quarters  for  the  a^s^ist- 
ant  keepers  are  urgently  needed  at  this  station.  The  second  assistant 
keeper  has  no  quarters  except  one  room  which  he  occupies  in  the  quar- 
ters of  the  tirst  assistant  keeper.  Another  dwelling  should  be  erected 
at  this  station  so  that  the  keepers  can  live  with  tlieir  families  in  at 
least  as  nuich  comfort  as  can  be  had  by  skilled  workmen  in  cities. 

It  is  estimated  that  a  proi>er  structure  can  be  erected  for  *4,(K)0,  and 
it  is  recommended  that  an  approi)riation  of  that  amount  be  made  for 
this  purpose. 

310.  Tucker  Beach,  entrance  to  LittU  Egg  Harhor,  seacoast  of  Kev) 
K  Jersey.— The^  site  was  filled  in  and  graded,  a  portion  of  it  sown  with 
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grass-seed,  aod  the  boundary  fences  were  renewed.    A  frame  additit.n 
wa^  built  to  the  dwelling,  and  the  stable  was  rebuilt. 

317.  Absecottj  Ahnecon  Inlet^  seacoani  of  ^ew  Jersey. — ^R^^pairs  at  this 
station  have  consisted  principally  in  improving  the  site  and  its  in(*]o- 
Bure.  The  unsightly  grass  stubble  covering  the  reservation  has  been 
reiDoved,  the  grounds  plowed  up,  given  a  top  dressing  of  loam  and 
manure,  and  seeded.  The  wooden  fence,  which  was  in  constant  need  of 
repair,  was  removed  and  rei)lace<l  with  a  raised  concrete  curb  on  a  con- 
crete foundation.  The  gravel  sidewalks  on  three  of  the  fronts  were 
filled  in  and  brought  up  to  city  grade  and  faced  with  stone  curbing. 

An  additional  hvdrant  was  furnished  for  the  use  of  the  assistant 
keept^r's  dwelling,  the  brick  and  flag  walks  were  raised,  and  minor  re- 
pairs were  made  to  the  dwellings  and  outbuildings. 

Two  of  the  jetties  in  front  of  the  station  are  being  lengthened  for  the 
further  i)reservation  of  the  site. 

The  assistant  keepers  are  crowded  in  a  building  about  25  feet  square*, 
so  planned  that  it  is  impossible  to  have  any  privacy.  From  this  cause, 
diuing  the  beat  of  summer,  the  keepers  are  subjeit  to  great  inconven- 
ieuce  and  discomfort.  Another  building  should  be  erected  at  this  st4i- 
tion  so  that  the  keepers  can  live  with  their  families  in  at  least  as  much 
comibrt  as  can  be  had  by  skilled  workmen  in  cities. 

A  keeper's  dwelling  suflScient  for  their  accommodation  can  be  erectiHl 
for  ^4,000,  and  it  is  recommended  that  an  apjiropriation  of  this  amount 
be  made  for  that  purpose. 

318.  Ludlam  Beachj  Sealnle  City^  seacount  of  New  Jersey . — The  sit4M)f 
this  station  is  in  urgent  need  of  protection  from  the  a<'tion  of  t\w  sea, 
and  the  pile  revetment  should  be  extended  to  take  in  the  rear  of  the  lot. 
Various  repairs  were  made. 

319.  Hereford  Inlety  seacocLst  of  New  Jersey. — The  low  i)hu*es  on  the 
reservation  were  filled  in  and  the  whole  was  graded  and  se(»ded.  The 
sidewalk  in  front  of  the  station  was  faced  with  stone  curbing,  tlie  sta- 
ble was  rebuilt,  and  the  fences  were  renewed. 

322.  Cape  May^  north  side  of  entrance  to  Delaware  Bay^  seaamst  of  New 
Jersey. — ^This  tower  was  stnuik  by  lightning  on  June  12,  1891.  The 
lightning  struck  the  ball  on  the  dome  of  the  tower,  followed  down  the 
framework  of  the  lantern,  leape.d  from  the  pedestal  of  the  lamp  to  the 
iron  of  the  watehroom,  passed  around  by  the  iron  gallery  to  the  light- 
ning rod,  and  thence  a  part  of  the  current  wjis  carried  by  tlie  electriij 
call  bells  into  the  keepers'  dwellings,  causing  much  damage  to  the  in- 
terior. The^se  damages  were  repaired  and  a  new  set  of  call  b<»lls,  wires, 
etc.,  was  substituted. 

Additional  windows  were  put  in  the  assistant  keepers'  dwelling  and 
a  summer  kiteheu  was  added.  The  chimneys  of  both  dwellings  were 
rebuilt. 
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— .  Big  Oyster  Beds,  mouth  of  Maurice  River ^  Delaware  Bay^  New  Jer- 
sey,— ^The  following  recommendations  made  in  the  Board's  last  three 
uu niiul  reports  are  renewed: 

It  would  be  largely  to  the  interests  of  the  oyster  men  of  Maurice  River  to  estab- 
lish a  light  and  fog  signal  at  or  near  the  southern  edge  of  Big  Oyster  Beds.  It 
would  be  desirable  also  to  place  a  beacon  light,  with  a  lantern  on  it  which  will  bum 
eight  days,  to  mark  the  entrance  to  the  river.  The  Ught  on  Big  Oyster  Beds  should 
be  erected  on  a  slrong  foundation,  to  resist  the  push  of  floating  ice,  and  would  cost, 
it  is  estimated,  about  $25,000.  The  beacon  light  at  Elder  Point  could  be  built  for 
about  $100.  On  the  exhibition  of  these  lights  the  Maurice  Kiver  light  could  be  dis- 
oontlnued. 

It  is  recommended  that  appropriations  of  these  amounts  be  made 
therefor. 

324.  Delaware  Breakwater  {ea^st  end),  entrance  to  Delaware  Bay,  Dela- 
ware.— A  pair  of  iron  boat  davits  were  put  in  position  on  the  ivharf. 

326.  Delaware  Breakwater  Range  (front),  west  end  of  BreaJcwaUr, 
south  side  of  entrance  to  Delaware  Bay,  Delaware,^— A  new  wharf  with 
new  steps  to  the  lantern  gallery,  new  landing  steps  and  two  sets  of 
boat  davits,  a  coal  and  oil  shed  were  built,  and  various  repairs  were 
made. 

327.  Mispillion  Creeh,  Delaware  Bay,  Delaware. — ^Damages  to  the  bulk- 
head and  banks,  by  the  storm  of  October,  1890,  were  repaired,  the  height 
of  the  bank  was  increased  and  the  banks  were  protected  with  stone  rii> 
rap  and  facing.  The  site  was  partially  filled  with  gravel  and  graded, 
and  repairs  were  made  to  the  board  walks.  A  small  frame  kitchen  was 
added  to  the  dwelling  and  the  frame  stable  was  rebuilt. 

333.  Mahon  River,  Delaware  Bay^  Delaicare. — The  front  of  the  site 
was  i)rotected  by  a  pile  and  sheathing  revetment,  with  returns  of  3(>  feet 
on  each  side,  backed  by  stone  resting  on  brush  mattresses.  The  road- 
way was  resurfaced  with  oyster  shells,  two  communicating  doors  were 
placed  in  the  dwelling,  and  the  stable  was  rebuilt. 

336.  Bombay  Hoolc,  mouth  of  DucJc  Greek,  Delaware  Bay,  Delaware.-^ 
The  brick  kitchen  attached  to  dwelling  was  remedied  and  replaced  by 
a  two-story  frame  addition,  and  various  repairs  were  made.  The  fences 
were  rebuilt  and  the  brick  walks  were  relaid  and  lengthened. 

338.  Fort  Penn  Range  {rear),  below  Port  Penn,  Delaicare  River,  Dela- 
icare.— Minor  repairs  were  made  to  the  drain,  cistern,  and  dwelling 
and  to  the  base  of  the  tower.    The  frame  barn  was  rebuilt. 

342.  New  Cattle  Range  {front),  below  New  CaMle,  Delaware  side  of 
river,  Delaware. — ^An  outkitchen  was  built,  the  barn  was  rebuilt,  and 
various  repairs  were  made. 

345.  Deep  Water  Point  Range  {rear),  below  Deep  Water  Point,  BeU- 
ware  River^  New  Jersey. — ^The  frame  barn  was  rebuilt  and  various 
repairs  were  made. 
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346.  Chrutiana  Beacon^  on  pier  end  of  jetty  at  mouth  of  Christiana 
Biver^  Delaware. — Contract  was  made  for  eKteiiHive  repairs  to  tlie  keep- 
er's dwelling. 

347.  Christiana^  mouth  of  Christiana  Riverj  Delaware. — ^The  cross 
banks  and  those  on  the  river  front  were  repaired.  The  old  wooden 
bridges  were  removed  from  over  the  ditches,  and  earth  banks,  built  over 
terracotta  sewer  pipes,  substitutcHl.  A  (*oiitract  was  made  for  exten- 
sive alterations  and  repairs  to  the  dwelling,  to  make  it  habitable. 

348.  Cherry  Island  Range  (front)^  above  Edgemoor  Iron  Works^  Delor 
ware  side  of  river ^  Delaware. — The  frame  stable  wsw  rebuilt  and  various 
repairs  were  made.* 

349.  Cherry  Island  Range  (rear)j  above  Edgenioor  Iron  WorkSj  Dela- 
ware  River j  Delaware. — ^A  well  was  dug  and  furnished  with  a  pump, 
and  inclosed  for  snppljring  the  station  with  water,  aud  the  fences  were 
removed. 

350.  Schooner  Ledge  Ravine  (Jront)^  mouth  of  Crum  Creek^  Pennsyl- 
vania.— ^The  outside  kitchen  was  connected  to  the  dwelling,  and  a  boat- 
house  was  built.  The  stone  wall  on  the  river  was  taken  down  and 
rebuilt  for  a  length  of  200  feet. 

351.  Schooner  Ledge  Range  {rear)y  in  Derby  Creek  Valley^  Pennsyl- 
vania.— A  frame  kitchen  addition  was  built  to  the  dwelling,  the  repairs 
to  the  floor  and  the  steps  of  the  tower  were  completed,  and  the  stable 
was  rebuilt. 

•352.  BiUingsport  Range  (front)  j  Delaware  River ,  New  Jersey. — The 
frame  bam  and  the  boundary  and  cross  fences  were  rebuilt,  and  the 
steps  and  drain  of  the  slope  on  the  river  front  were  renewed. 

354.  Fort  Mifflin  Bar  Cut  Range  (rear)^  Delaware  River ^  New  Jersey. — 
A  new  brick  walk  from  the  dwelling  to  the  tower  was  laid,  the  lattice 
work  at  thfe  base  of  the  tower  was  renewed  and  the  fences  were  rebuilt. 
The  frame  tower  was  resheathed  and  repaired  to  prevent  leakage  from 
driving  storms. 

356,  357,  358.  Horseshoe  Rar^e  [west  group)^  on  Fort  Mifflin  Reservor 
tion^  Delaware  River,  Pennsylvania. — The  raised  foot  walk  from  the 
dwellmg  and  the  rear  beacon  to  the  front  beacons  on  the  river  bank, 
1,000  feet  long,  and  the  frame  bam,  were  rebuilt  and  various  repairs 
were  made. 

350,  360,  361.  Horseshoe  Ra/nge  {east  group),  Delaware  River,  Neic  Jer- 
»ey.— The  fi*ame  tower  of  the  rear  beacon  was  sheathed  from  top  to 
'  )ttom  with  shingles.    A  kitchen  addition,  with  pump  and  sink,  wag 

'lilt,  the  stable  was  rebuilt  and  various  repairs  were  made. 

362,  363.  Schuylkill  Jiiver  Range  [front  and  rear),  mouth  of  Schuyl- 

II  River,  Pennsylvania. — The  cellar  floor  of  the  dwelling  was  raised 

id  laid  with  concrete  and  the  frame  stable  was  rebuilt. 


■  The  keeper's  dweUing  at  this  station  was  destroyed  by  fire  on  August  8,  1891, 
s^^s^UM  were  taken  at  once  to  rebuild  the  structure. 
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372.  Femcick  Islnnd^  on  the  coast  20  miles  south  of  Cape  ffenlopen^ 
Deluware. — ^The -stable  was  rebuilt  and  various  repairs  were  made. 

374.  Assatea^^Wj  neamast  of  Virginm. — A  new  iron  door,  leading  from 
tlie  watcbroom  to  tbe  gallery,  wa«  bung,  tbe  fences  and  plank  walks 
were  renewed,  a  brick  oil  house  was  built,  and  various  repairs  were 
made.  Tbe  assistant  keepers  are  living  at  this  station  in  two  rooms 
each.  In  these  rooms  they  perform  all  the  ordinary  acts  of  life,  such 
as  sleeping,  dressing,  eating,  and  cooking  in  the  winter.  New  quarters 
should  be  built  at  this  station,  so  that  the  assistant  keepers  can  live 
decently  with  their  families,  let  alone  having  at  least  as  much  cM>mfort 
as  can  be  had  by  skilled  workmen  in  cities.  •  It  is  estimated  that  suita- 
ble quarters  for  the  keeper  can  be  erected  for  $4,000,  and  it  is  recom- 
mended that  an  appropriation  of  this  amount  be  made  for  that  purpose. 
The  quarters  now  occupied  by  the  keeper  wiU  then  be  available  for  one 
of  the  assistants. 

BEPAIBS. 

At  each  of  the  following-named  stations  repairs  and  renovations, 
more  or  less  extensive,  were  made  during  the  year: 


323.  Cape  Henlopen,  Del. 
326.  Delaware  Breakwater    Range 
(rear),  Del. 

328.  Brandy  wine  Shoal,  Del. 

329.  Fourteen-Foot  Bank,  Del. 

330.  Manrice  River, N.J. 

331.  Egg  Island,  N.J.      . 

332.  Cross  Ledge,  N.  J. 
335.  Coliansey,  N.  J. 


337.  Port  Penn  Range  (front).  Del. 
389.  Reedy  Island,  Del. . 

340.  Finns  Point,  front  range,  N.  J. 

341.  Finns  Point,  rear  range,  N.  J. 
343.  New  Castle,  rear  range,  Del. 
353.  Tinicum  Island,  rear  range^, 

N.J. 
375.  KiUick  Shoal,  Va. 


LIGHT-SHIPS. 

320.  Northeast  end  of  Five-Fathom  Bank  Light-  Vessel^  N^o.  44^  off  the  sea- 
coaH  of  New  Jerm-y, — The  boilers  for  the  steam  fog  signal  failed  in  Sep- 
tember, 1890 J  and  the  bell  was  used.  The  vessel  was  brought  in  for  re- 
pair and  to  receive  her  new  boilers  on  December  10, 1890.  The  station 
was  marked  meantime  by  a  whistling  buoy,  aiid,  on  December  24, 
schooner  8.  8.  Hudson  was  placed  on  the  station  as  a  temporary  light- 
ship. Two  new  steel  boilers  were  placed  in  light- vessel  Xo.  44.  Two 
new  mooring  hawse  pipes,  a  new  mainmast,  a  set  of  deck  awnings,  and  a 
suit  of  sails  were  supplied  for  the  launch.  Minor  repairs  were  made  to 
the  machinery  and  hull.  Two  consolidated  pop  safety-valves  were  sup- 
plied and  fitted.  After  the  new  boilers  were  put  in  and  the  repairs  com- 
plet-ed,  the  vessel  was  taken  out  on  the  dock,  where  the  bottom  was 
thonmghly  cleaned  and  painted  with  two  coats  of  germi(dde  paiiit» 
when  she  was  taken  to  the  Edgemoor  supply  depot,  wliere  the  mooriiijr 
chains  were  overhauled,  and  paits  well  worn  were  cut  out,  and  new 
chain  was  substituted.  Supplies  and  fuel  were  put  on  board  and  on 
February  15, 1891,  the  vessel  was  returned  to  her  station. 


J 
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When  light-ship  No.  44  was  replaced  on  her  station,  tlio  K<;hooiier 
8.  S.Hudson  and  the  whistling  buoy  were  removed. 

Note. — The  schooner  8.  8.  Hudson^  having  been  chartere*!  for  uhc  as 
a  temporary  light-vessel,  was  towed  to  the  Edgemoor  lightlionse  d<»]M»t 
and  fitted  with  chains,  anchors,  lanterns,  and  the  like.  When  in  readi- 
ness for  service,  she  was  towed  by  the  light-house  tender  Zizania  and 
placed  on  the  iNTortheast  End  light-station,  on  December  24,  181K),  where 
she  remained,  doing  good  service  until  February  15,  1891,  wlien  Khe  was 
removed  and  towed  back  to  Philadelphia,  by  the  Zizania.  Aft4*r  ull  the 
articlesof  supply  and  outfit*belonging  to  the  Light-House  Kstablislinient 
were  removed,  the  schooner  was  turned  over  to  her  owners  on  P'ebruary 
16, 1891. 

321.  Five-Fathom  Bank  Light'  Vessel,  ^o.  40^  off  the  seacoaMt  of  New 
Jersey,^The  boilers  for  her  steam  fog  signal  failed  in  DeceHil)er,  IStMl, 
and  the  bell  was  rung  during  fog  until  April  30, 1891,  when  the  vessd 
was  brought  in  to  receive  new  boilers  and  necessary  repairs.  The  station 
was  marked  by  the  schooner  Drift  and  a  whistling  buoy.  Light  sliip 
No.  40  was  placed  in  the  hands  of  the  contractors,  who  removed  the  old 
and  put  in  her  new  boilers  and  made  necessary  rex)airs  to  the  steam 
pipes  and  machinery. 

The  hull  of  the  vessel  was  calked  from  the  metal  up  to  the  plank  slieer. 
The  bolts  in  the  rudder  braces  were  renewed,  the  gallows  frame  for  tlie 
boats  was  raised  and  repaired,  and  repairs  were  made  in  the  fcnecasth'. 
Two  consolidated  pop  safety-valves  were  furnished  and  fitted.  AN'lieu 
the  work  of  putting  in  new  boilers,  etc.,  was  completed  the  vessel  was 
taken  to  the  Edgemoor  light-house  depot,  her  mooring  chains  were  over- 
haoled  and  renewed  where  necessary,  supplies  were  place  on  board,  and 
the  vessel  was  towed  to  her  station  by  the  light-house  tender  Laurel,  on 
Jnne  4, 1891.  The  schooner  Drift  and  the  whistling  buoy  were  removed 
and  brought  to  the  Edgemoor  light-house  depot. 

371.  FentcicJc  Island  8hoal  Light-  Vessel,  No.  37,  off  the  slaeoast  of  Mary- 
land,— ^l!he  force-pump  waQ  repaired.  Bations,  annual  allowauees,  12 
gallons  of  deck  paint,  10  tons  of  coal,  2  cords  of  wood,  1  wind  sail,  1 
cooking  stove,  pipe,  rope,  nails,  etc.,  were  supplied.  Ten  light  ship 
lamps  and  ten  reflectors  were  supplied  from  the  general  light-house 
depot 

373.  Winter- Quarter  8hoal  Light-  Vessel,  No.  45,  off  the  seacoast  of  Vir- 
ginia.— ^New  tubes  were  supplied  for  each  boiler  of  the  fog  signal,  an 
expander  was  furnished,  and  the  work  of  putting  in  the  tubes  was  done 
by  the  engineers  of  the  vessel.  Medicine,  rations,  annual  allowance,  2 
cords  of  wood,  stoves  for  cabin  and  forecastle,  rope,  metal,  bolts,  nuts, 
paint,  and  waste  were  supplied.    The  marine  clock  was  repaired.    New 

windlass  brakes  and  block  and  fishhook  for  working  the  anchors  were 
furnished. 

10286  L  H 6 
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district  extends  Iroui  Sliiowsbury  Eiver,  New  Jersey,  to 
f  Metumkin  lulet,  Viigiiiisi,  and  i'lnbiaces  all  tLe  aids  to 
I  the  BeacoastofNttw  JerBcylKilow  tlie  Higldaiidsof'Nave- 
Jelaware  Bay,  the  Delaware  and  8eliuylktll  Itivois,  the 
Delaware  and  Maryland.,  and  part  of  tlie  scaeoast  of  Vir- 

-Oommander  Purnell  F.  Harrington,  U.  S.  >■»%■;•. 

-(Japt.  Frederick  A.  JVlaliau,  Coi-jts  of  JCujjineers,   U.  8. 

-rict  there  are — 

id  lieutim  lights D6 

lOHitioii 4 

il  bcnriiiiH 5 

ruteilbysUiamorhotniriiisiiirs 4 

nitcil  by  clockwork 7 

jsitiuu 5 

iiitiT  uae 10 

positiou 1C8 

r,  buoy  tuuilur  uud  for  Hiipiil.v  ami  iLis|HTtioii 1 

LIGnTHOUSES. 

Tnl£t,  aea^oaxt  of  yeic  Jemey. — Tlie  title  pa])PiH  for  the 
lie  Bite  for  this  light  were  completed,  but  before  payment 
)  lot  wa»  Iw^ated  ft'oin  tin;  description  fj^iven  in  the  deeds, 

foniid  that  the  lot  bi  be  trausferred  was  not  the  site  se- 
reed  uiwii  by  the  Light-IIoiise  Hoard  aii<l  was  tot-ally  unfit 
ie  purposes.  The  owners  have  consequently  been  notified 
will  not  be  completed. 

gat,  wacoast  of  New  Jergey, — A  detjHilted  bric^k  oil-honse 
I  various  rei)air8  were  made.  Xew  quartei-s  for  the  assist- 
ne  urgently  needed  at  this  station.  The  second  assistant 
)  quarters  except  one  room  wbicli  he  <K-eupies  in  the  quar- 
'st  assistant  keeper.  Another  dwelling  should  be  erected 
m  so  that  the  keepers  ean  live  witli  their  families  in  at 
I  comfort  as  can  be  had  by  skilled  workmen  in  (cities, 
ited  that  a  proper  structure  can  be  ere4rted  tor  ;)!4,<>00,  and 
:;iided  that  an  appro])riation  of  that  amount  be  made  for 

-■  Beach,  entrance  to  lAttle  Egg  Uarhory  neacoast  of  Ntw 
site  was  tilled  in  and  graded,  a  portion  of  it  sown  with 
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inadequate  to  properly  accommodate  and  secure  the  tender  while  lying 
there. 

iJd^emoor  supply  and  bttoy  depot^  Delaware  River ^  Delaware. — ^The  work 
of  arranging  the  depot  and  classifying  the  material  has  received  atten- 
tion and  the  depot  is  in  fair  condition.  The  basin  was  dredged  and 
7,500  (jubic  yards  of  mud,  etc.,  were  removed.  To  give  it  the  deptli  of 
water  necessary  for  the  free  movements  of  the  vessels  using  it  will  re- 
quire the  removal  of  at  least  8,000  yards  additional. 

Cape  May,  New  Jersey. — An  appropriation  of  $750  was  made  by  the 
act  approved  on  October  2, 1888,  for  the  purchase  of  a  site  and  the 
erection  of  aboathouse  for  light-ships'  boats  at  this  place.  The  purchase 
of  the  site  for  a  boathouse  has  been  completed,  and  it  is  found  that  the 
balance  of  the  ai)propriation  is  insufficient  for  the  erection  of  a  suitable 
structure.  It  is  estimated  that  this  work  can  be  done  for  $800  and 
recommendation  is  made  that  an  appropriation  of  this  amount  be  made 
for  that  purpose. 

TENDERS. 

The  Zizania. — The  ventilator  to  the  forecastle  of  this  steamer  was 
altered  to  increase  the  ventilation.  Spray  pipes,  of  brass,  for  cooling 
the  engine  bearings,  were  furnished  and  fitted.  On  October  23,  1890, 
she  was  taken  on  the  dock  and  the  bottom  was  thoroughly  cleaned  and 
painted  with  two  coats  of  geimicide  paint.  Her  bottom  was  found  to 
be  in  good  condition,  as  was  the  red  and  white  lead  iiaint  i)ut  on  Decem- 
ber, 1889.  In  March,  1891,  the  tender  was  again  hauled  out,  the  com- 
position propellers  and  bearings  were  removed,  andiron  ones  were  sub- 
stituted. Upon  examination  of  the  paint  on  the  bottom  it  was  found 
that  the  germicide  paint,  put  on  in  October,  1890,  was  worn  off  in  many 
places.  Six  gallons  of  paint  were  purclmsed  and  the  bottom  touched 
up  where  necessary.  The  tender  was  engaged  in  attending  to  the 
buoyage  of  the  district,  towing  light-vessels  to  and  from  stations,  de- 
livering fuel  and  supplies  to  light-houses,  etc.  Two  trips  were  made  to 
the  general  depot,  at  Tompkinsville,  K.  Y.,  for  supplies,  buoys,  and  for 
the  schooner  Drift.  The  tender  was  on  duty  throughout  the  year, 
except  the  seventy-six  days  during  which  she  was  laid  up  for  repairs. 

She  replaced  2S  buoys ;  changed  101 ;  painted  13G ;  and  placeS  7.  She 
also  painted  Christiana  gas  beacon,  the  Fort  Mifflin  fog-signal  tower  and 
house,  and  Fishers  Point  post-light«.  She  landed  107  tons  of  coal  and 
9  cords  of  wood  at  twenty-one  light-stations,  and  128  tons  of  coal 
and  8  cords  of  wood  at  four  light-vessels.  Her  crew  were  at  work 
fifty  days  at  Edgemoor  supply  and  buoy  depot.  She  delivered  the 
annual  allowance  of  provisions  to  four  light-vessels  and  eleven  light- 
stations.  She  also  conveyed  the  inspector  to  the  light-stations  of  the 
district,  for  the  purpose  of  inspecting,  and  she  delivered  the  necessary 
supplies  to  the  stations.    In  doing  this  work  she  steamed  some  10,243 


1891.  EEPORT  OF   THE   LIGHT-HOUSE   BOARD.  .85 

Fourth  District. 

miles,  and  consumed  about  747  tons  of  coal.  In  May  last,  while  steam- 
ing down  the  Delaware  Eiver  at  moderate  speed,  the  crank  of  the  i)ort 
low-pressure  engine  broke  and  the  bedplate  cracked.  Upon  examina- 
tion it  was  found  that  the  forging  was  defective.  The  vessel  was  taken 
to  Wilmington,  Del.,  where  she  was  repaired,  and  was  again  ni  commis- 
sion on  June  30,  1891.  Fecessary  supplies,  such  as  rope,  oil,  et<;., 
were  furnished. 

The  Drift — ^This  schooner,  belonging  to  the  Coast  and  Geodetic;  Sur- 
vey, was  turned  over  to  the  Light-House  Establishment  for  temporary 
duty  as  a  light- vessel.  The  tender  Zizania  towed  her  from  the  giMieral 
light-house  depot,  Tompkinsville,  K.  Y.,  arriving  with  her  at  the  Kdg(»- 
moor  supply  and  buoy  depot  on  March  31, 1891.  Minor  repairs  were 
made  to  the  hull  and  the  deck  was  painted.  The  schooner  wjis  moored 
on  Five-Fathom  Bank,  April  30, 1891,  in  place  of  light- vessel.  No.  40. 
[  Tfie  Laurel. — This  steam  tender  arrived  from  Pensacola,  Fla.,  at  p]dge- 

moor  supply  depot  for  repair,  in  May.  On  account  of  the  accident  to 
the  tender  Zizania^  the  Laurel  was  employed  to  place  buoys;  take  ra- 
tions to  the  light- vessel,  the  Brifty  on  Five-Fathom  Bank  station;  con- 
vey the  insi)ector  on  inspection  duty  of  light-stations;  tow  light- vessel 
No.  40  to  her  station,  Five-Fathom  Bank;  remove  the  whistling  buoy 
and  schooner  Thrifty  and  bring  her  to  the  Edgemoor  supply  depot.  On 
June  16  the  steamer  was  hauled  out  on  the  marine  railway  at  Wil- 
mington, Del.,  the  metal  was  stripped  off  from  the  bottom,  and  a  thor- 
ough examination  made  of  the  hulLand  machinery.  She  was  launched 
Jiuie  25,  and  proceeded  to  Edgemoor  supply  depot.  On  June  30  she 
was  taken  to  a  yard  in  Wilmington,  DeL,  for  the  purpose  of  being  re- 
paired by  contract. 
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Tlie  fifth^district  extends  from  Metomkin  Inlet,  Virginia,  to  include 
New  River  Inlet,  North  Carolina,  and  embraces  part  of  the  seacoasts  of 
Virginia  and  North  Carolina,  all  of  Chesapeake  Bay,  the  sounds  of 
North  Carolina,  and  the  rivers  tributary  thereto. 

Inapeciar. — Commander  Charles  J.  Train,  U.  S.  Navy, 

Engineer.— QvLjit.  John  C.  Mallery,  Corps  of  Engineers,  U.  S.  Army. 

In  this  district  there  are — 

Light-houses  and  beacon  lights^ 104 

Light-ships  in  position ^  j 

Day  or  unlight«d  beacons J3 

Fog  signals  operated  by  steam  or  hot-air  engines 2 

Fog  signals  operated  by  clockwork ^ 

Whistling  buoy  in  position * 1 

Bell  buoys  in  position 2 

Other  buoys  in  posit ion^  including  pile  buoys  and  stakes 1  i:^ 

Steamers  Holly  and  Violet,  buoy  tenders,  and  for  supply  and  inspection 2 

Steam-launch  Bramble,  U8ed  to  supply  gas  to  the  beacons  iu  the  sounds  of 

North  Carolina ^_  ^ 

Sharpie  (and  gas  tank),  for  supplying  beacons  and  coast  stations 1 

Steamers  Jessamine  and  Thistle,  for  construction  and  repair 2 

LIGHT- HOUSES. 

376.  Hog  Island,  Oreat  Machipongo  Inlet,  aeacoast  of  Virginia. In  Au- 
gust the  cistcni  was  repaired  and  a  new  pump  was  furnished.  The  author- 
ity asked  of  Congress  for  the  purchase  of  the  land  required  for  the  site 
of  the  wharf,  and  right  of  way  for  the  road  to  be  built  at  this  station 
was  granted  by  act  of  March  3,  1891.  Arrangements  are  now  being 
made  for  the  acquisition  of  the  necessary  property.  Various  repairs 
were  made.  The  following  recommendation  made  in  the  Board's  an- 
nual rei)ort8  for  each  of  the  last  four  years  is  again  renewed  : 

This  is  of  little  advantage  except  to  vessels  running  close  alongshore.  The  Board 
recommends,  in  order  to  increase  its  efficiency  as  a  coast  light,  the  sabstitntion  of 
a  fir8t-or<ler  light  for  the  present  fourth-order  light.  There  are  unlighted  gaps  be- 
tween this  light  and  Assateagueon  the  north  and  Capo  Charles  on  the  south  of  about 
6  miles  and  2  miles,  respectively,  which  a  iirst-order  lens,  placed  on  a  tower  150  feet 
high,  would  illuminate.  Its  range  of  visibility,  which  would  be  more  than  18  miles 
would  iutersect  the  Assateague  Light  in  18  fathoms  of  water.  A  first-order  light  on 
that  island  would  be  of  great  assistance  to  vessels  trading  on  that  coast.  It  is  esti- 
mated that  a  first-order  light  can  be  substituted  for  the  present  fourth-order  light  at 
Hog  Island  at  a  cost  of  ^125,000. 

It  is  recommended  that  this  amount  be  appropriated  therefor. 

378.  Cape  Charles,  on  Smith  Island,  entrance  to  ChesapeaJce  Bay  sea- 
coast  of  Virginia.— The  work  of  building  the  jetties  and  shore  protec- 
tion was  continued  with  but  little  result  until  late  in  the  fall,  as  mos- 
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qtiitoes  were  so  nnmerons  and  troublesome  as  to  practically  cause  a 
suspenston  of  operations.  In  ]Srovenil)er,  all  of  the  piles  for  the  work 
had  been  driven.  In  Jantfary,  the  last  jetty  had  been  completed,  but 
it  was  not  until  March  11  that  the  protection  wall  was  finished,  owini? 
to  delays  caused  by  the  difficulty  of  obtaining  stone.  The  wharf  for 
landing  material  built  by  the  contractors  was  washed  away  three  times 
during  heavy  storms,  and  one  vessel  chartered  to  carry  stone  was 
wrecked  and  another  badly  injured  while  engaged  in  this  work.  The 
deiiign  for  the  new  tower  has  not  yet  been  decided  upon.  Test  borings 
were  made  at  the  site,  which  indicated  clean,  sharp  sand  to  a  depth  of 
27  feet,  at  which  point  the  boring  terminated.  A  plat  of  the  land  needed 
for  the  new  site  was  made,  and  negotiations  for  its  purchase  are  now  in 
progress. 

380.  Thitnhle  Shoal,  north  side  of  channel  to  Hampton  Roads,  Vir- 
ginia. — ^The  gutters  and  spouting  were  renewed  in  July.  On  the  night 
of  March  15, 1891,  the  light-house  was  considerably  damaged  by  the 
running  against  it  of  an  unknown  steamer.  One  end  of  the  main  gal- 
lery was  badly  injured  and  one  of  the  iron  girders  was  broken.  The 
station  was^  promptly  repaired. 

381.  Old  Point  Gomfort,  entrance  to  Hampton  Roads,  Virginia, — Ex- 
tensive repairs  and  renovations  were  made  by  a  working  party  in  April, 
May,  and  June.  The  dwelling,  which  was  very  old  and  beyond  eco- 
nomical repair,  was  rebuilt;  new  outbuildings,  including  a  stable,  25 
feet  by  14  feet  in  plan,  were  constructed;  27G  lineal  feet  of  iron  and  420 
lineal  feet  of  wooden  fencing  were  put  up;  the  tower  was  scraped, 
I)ointed,  and  painted,  and  other  minor  repairs  were  made. 

383.  Craney  Island,  mouth  of  Elizabeth  River,  Virginia, — ^In  July  and 
August  a  new  wooden  platform  was  built  under  the  house  for  the  stor- 
age of  fuel;  a  new  main-gallery  post  was  put  ui>  to  replace  one  broken 
by  a  passing  vessel;  new  inflow  pipes  for  the  water  tanks  were  put  in. 
Various  repairs  were  made. 

386.  Kemport  News  Middle  Ground,  Hampton  Roads,  Chesapeake  Bay^ 
Virginia. — In  July  the  wooden  caisson  with  four  sections  of  the  dredg- 
ing shaft  and  two  courses  of  the  foundation  cylinder  was  towed  to  the 
site  and  sunk.  The  building  up  of  the  structure  was  then  carried  for- 
ward with  satisfactory  progress.  By  the  end  of  October  the  fifth  course 
of  plates  had  been  i)laced  on  the  cylinder  and  the  caisson  had  reached 
the  depth  designed — the  stratum  of  clean,  white  sand  34  feet  below  the 
surface  of  the  shoal.  The  concrete  filling  having  meanwhile  been  grad- 
ually dei)osited  and  in  December  having  reached  the  proper  height,  the 
work  of  erecting  the  iron  superstructure  which  had  been  delivered  at 
the  buoy  depot,  P,ortsmouth,  Ya.,  in  August,  by  the  contractors,  was 
commenced.  It  was  completed  in  January,  including  the  brick  lining. 
The  rest  of  the  work  required  by  contract  was  finished  on  March  6, 1891, 
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when  the  light-liouse  was  formally  accepted.  During  its  construction 
about  1,000  tons  of  riprap  stone  were  placed  around  the  structare  as  a 
protection  from  the  undermining  action  of  the  currents.  On  April  15, 
1891,  the  light  was  first  exhibited  fipom  the  lens  for  the  benefit  of  mar- 
iners. It  is  fixed  white  of  the  fourth  order,  varied  by  a  white  flash 
every  twenty  seconds.  The  light-house  is  built  of  iron;  th«  foundation 
cylinder  or  substructure,  which  supports  the  tower,  is  25  feet  in  diame- 
ter and  56  feet  in  height,  and  shows  15  feet  above  water.  It  is  filled 
within  9  feet  of  its  top  with  concrete  and  sand.  The  tower  is  29  feet 
high  and  21  feet  in  diameter  at  the  base,  with  a  projecting  circular  gal- 
lery covered  by  a  root  A  fog  bell  is  struck  by  machinery  a  double 
blow  every  fifteen  seconds  when  the  condition  of  the  weather  makes  it 
necessary.  • 

— .  Boilers  Point  and  Hog  Island  Wharf  J  James  River  J  Virginia. — ^The 
following  recommendations  made  in  the  Board's  annual  report  for 
1890,  are  renewed : 

Lights  have  been  maintained  at  these  points  for  seyeral  years  by  private  enter- 
prise, and  their  valne  to  the  public  interests  of  navigation  is  now  evident.  It  is 
therefore  recommended  that  proper  measores  be  taken  for  establishing  range  lights 
at  Dollers  Point,  to  gaide  vessels  through  the  narrow  and  shaUow  channel  known  as 
Goose  Hill  Slough,  between  Hog  Island  and  Jamestown  Island;  also  for  the  estab- 
lisliment  of  an  inexpensive  light  on  the  wharf  at  Hog  Island,  to  lead  the  way  through 
another  difficult  channel  from  Deep- Water  Shoals  Liight  to  the  north  point  of  Hog 
Island,  where  an  abrupt  turn  is  made  to  enter  Goose  Hill  Slough.  The  estimated 
cost  of  these  lights  is  $2,500,  and  it  is  recommended  that  this  amount  be  appropri- 
ated therefor. 

— .  Gape  Charles  Oity^  Virginia. — ^An  appropriation  of  $1,000  was 
mjvde  by  the  act  approved  March  3, 1891,  "  for  establishing  range  and 
harbor  lights  at  and  near  the  entrance  of  Gape  Oharles  Harbor,  Vir- 
ginia." Plans  for  the  structnres  were  adopted,  and  permission  has  been 
obtained  from  the  owner  of  the  land  to  occupy  the  necessary  sites. 

— .  Pa^es  RocJcj  YorlcRiver^cibout  5  miles  from  YorJctoiony  Virginia. — An 
appropriation  of  $25,000  was  made  by  the  act  approved  March  3, 1891, 
to  establish  this  light-station.  Borings  to  ascertain  the  character  of 
the  shoal  were  made  at  the  proposed  site  in  June. 

405.  Watts  Island,  Tangier  Sound,  Virginia. — In  September  288  lineal 
feet  of  new  i)icket  fence,  with  two  gates,  were  constructed,  and  various 
repairs  were  made.  The  accommodations  for  the  keepers  and  their 
families  are  insufficient,  and  it  is  proposed  to  build  an  additional  story 
to  the  dwelling,  as  has  been  done  at  other  stations  in  the  district  hav- 
ing a  similar  style  of  house. 

408.  Somers  Cove,  TAttleAnn&fnessex  River,  ChesapeakeBay,  Maryland. — 
In  August  four  of  the  diagonal  girders  were  repaired,  involving  the 
removal  and  replacing  of  the  main  gallery  deck,  and  various  repairs 
were  made. 
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415.  Loicer  Cednr  Pointy  Potomac  River ^  Maryland, — ^The  structures 
were  overhauled  and  i)ut  iu  good  order. 

418.  Maryland  Pointy  Potomac  River^  Maryland, — After  borings  had 
been  made  in  November  to  ascertain  the  nature  of  the  foundation  it 
wa«  decided  to  place  at  tbis  locality  a  screw-pile  structure,  with  the 
bearing  surface  augmented  by  dilks  attai5hed  to  the  x)iles  so  as  to  rest 
upon  the  surfiice  of  the  shoal.  This  device  obviated  the  necessity  of  usi  n  g 
very  long  piles,  which,  besides  being  expensive,  would  be  difficult  to 
handle.  The  necessary  drawings  and  specifications  were  therefore  pre. 
pared  and  printed,  and  advertisement  will  at  once  be  made  for  bids  to 
do  the  work. 

42.">.  Sharlcfin  Shoal,  Maryland. — This  new  structure,  designed  to 
take  the  place  of  the  Clay  Island  light-house,  is  now  in  readiness  for 
transportation  to  the  site.  It  will  probably  be  in  position  and  ready 
for  lighting  by  September  15, 1891. 

— .  Point  No  Point,  west  side  of  Cliesapedke  Bay,  between  Potomac  and 
Patuxent  Rivers,  Maryland. — ^There  is  a  stretch  of  about  30  miles 
between  the  Cove  Point  and  Smith  Point  lights  which  should  b(*  better 
Ughtcd.  For  a  part  of  the  distance  navigators  are  without  a  guide, 
where  a  deviation  from  their  sailing  course  might  carry  vessels  of  heavy 
di-aught  on  to  dangerous  shoals.  There  are  many  of  tliis  class  of  craft 
now  trading  to  Baltimore,  and  their  number  is  inc^reasing.  A  light- 
house on  the  shoal  off  Point  No  Point  would  be  a  useful  warning,  and  a 
suitable  structure  can  probably  be  erected  there  for  $35,000.  It  is  rec- 
ommended that  an  appropriation  of  tliis  amount  be  made  therefor. 

— .  Cedar  Point,  mouth  of  Patuxent  River,  Chesapeake  Bay,  Mary- 
land,— ^The  following  recommendation,  made  in  the  last  three  annual 
reports  of  the  Board,  is  again  renewed: 

Tlie  harbor  at  the  mouth  of  Pq-tuxent  River  is  the  best  on  the  western  side  of  Clios- 
apeake  Bay.  Vessels  about  to  enter  this  harbor  from  the  south  ptms  close  to  Cedar 
Point,  where  the  water  is  deep  near  the  shore.  In  thick  weather  sound in^^  is  no 
eafegnardy  as  the  change  from  deep  to  shoal  water  is  abrupt.  The  establishment  of 
a  light  and  fog  signal  on  Cedar  Point  would  also  be  of  much  value  to  the  general 
navigation  of  the  bay,  as  most  vessels  pass  near  this  point.  It  is  estimated  that  a 
proper  structure  would  cost  $25,000. 

It  is  recommended  that  this  amount  be  appropriated  therefor. 

420.  Sharps  Island,  entra/nee  to  Choptank  River,  Maryland. — It  having 
been  found  necessary  to  provide  some  means  of  shelter  from  tlie  si)ray 
for  the  fog-bell  machinery,  a  room,  about  5  feet  6  inches  by  8  feet  in 
plan,  was  built  on  the  gallery  in  November  and  furnished  with  a  new 
striking  apparatus.    The  old  one  was  removed  for  repair. 

433.  Greenhury  Point  Shoal,  to  replace  the  light  at  Oreenhury  Point, 
entrance  to  Severn  River,  Chesapeake  Bay,  Maryland. — This  lighthouse 
was  completed  as  far  as  practicable  before  transfer  to  the  site  and  it  is 
proposed  to  commence  its  erection  as  soon  as  the  Sharkfln  Shoal 
Btmcture  is  built. 
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— ,  Swan  Point  BaVy  east  side  of  ChesapeaJce  Bay,  opposite  BodJcin  Pointy 
Maryliind. — The  following  recommendation  made  in  the  Board's  annual 
reports  tor  each  of  the  last  three  years  is  renewed: 

Swan  Point  Bar  is  a  very  important  turning-point  for  yessels  navigating  the  bay. 
Steamers  reach  it  by  long  courses,  whether  approaching  it  from  the  north  or  south. 
A  light  on  the  extreme  point  of  the  bay,  in  about  12  feet  of  water,  would  be  of  great 
use  to  vessels  navigating  the  bay,  whether  bound  for  Baltimore  or  for  other  points. 
This  location  is  exposed  to  the  large  fields  of  ice  which  move  in  the  bay.  A  structure 
strong  enough  to  resist  them  it  is  estimated  will  cost  $50,000. 

An  appropriation  of  this  amount  is  recommended  therefor. 

— .  Baltimcre  Light  and  Fog-Signal  Station,  Patapsco  River,  ChesapeaJce 
Bay,  Maryland. — The  following  recommendation  made  in  the  Board's 
last  annual  report  is  renewed : 

The  principal  difficulty  in  the  navigation  of  the  Cutoff  Channel  occurs  at  its 
Junctions  with  the  Craighill  and  Brewerton  channels.  At  these  places  the  channel 
has  been  widened,  and  the  intention  is  to  still  further  increase  the  width.  For 
vessels  of  small  draught  there  is  no  difficulty  in  entering  or  leaving  Baltimore  Har- 
bor. It  is  only  in  the  daytime,  when  it  is  difficult  to  distinguish  the  buoys  which 
mark  the  turning-points,  and  for  large  steamers,  that  additional  aids  to  navigation 
are  needed.  A  light  -house  is  qiost  wanted  at  the  mouth  of  the  Cutoff  Channel, 
t.  e.,  where  this  channel  joins  the  Craighill.  On  account  of  the  impressible  char- 
acter of  the  shoal,  and  the  liability  to  damage  or  destruction  by  fields  of  moving 
ice,  no  light-house,  other  than  an  expensive  one,  can  be  made  permanent.  The 
estimated  cost  of  a  suitable  structure  is  $60;000,  and  an  appropriation  of  this  amount 
is  recommended  therefor. 

443.  ffatcJcim  Point,  Patapsco  River,  Maryland. — ^The  amount,  $3,500, 
awarded  by  the  jury  of  condemnation  for  the  easement  between  thi^  and 
the  Leading  Point  Light  was  paid  to  the  owner  from  the  current  appro- 
priation for  repairs,  etc.,  of  light-houses.  By  act  of  Congress  approved 
March  3,  1891,  $1,000  were  appropriated  to  pay  for  the  services  of  the 
United  States  attorneys  who  represented  the  Government  in  the  case. 
Various  repairs  were  made. 

454.  Cape  Hatter  as,  southern  extremity  of  point  of  the  cape,  North  Caro- 
lina.— The  following  recommendations,  made  in  the  Board's  last  four 
annual  reports,  are  renewed : 

The  third  assistant  light-keeper  at  this  station  is  in  charge,  under  the  principal 
keeper  of  the  Cape  Hatterae  beacon.  There  is  no  room  for  him  in  the  keeper's 
dwelling.  His  duties  pertain  entirely  to  the  beacon,  and  as  it  is  desirable  to  have 
him  as  near  it  as  practicable,  it  is  deemed  necessary  to  put  up  a  cottage  for  him  in 
that  Immediate  vicinity.  This  can  be  built  for  $3,500.  A  permanent  structure,  de- 
tached from  the  towers,  in  which  to  store  oil,  is  much  needed  here.  A  portion  of  the 
oil  on  hand  is  now  stored  in  a  shed  which  was  built  for  the  storage  of  fuel  for  the 
tower,  and  the  rest  of  it  is  stored  on  the  floor  of  the  tower,  a  manifestly  improper 
place  for  it  and  dangerous  to  the  tower.  An  oil  house  can  be  built  for  $1,5()0.  The 
Board  therefore  recommends  that  an  appropriation  of  $5,000  be  made  for  the  erection 
of  a  keepers's  dwelling  and  an  oil  house  at  this  station. 

466.  Outer  Diamond  Shoals,  off  Cape  HaUeras,  North  Carolina. — Thfy 
contractors  for  building  this  important  work  commenced  the  under- 
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taking.  TTnsnccessfbl  attempts  were  made  in  the  spring  to  ascertain, 
by  boring  at  tbe  site,  the  character  of  the  fonndatiou  so  that  the  height 
of  the  upper  cylindrical  part  of  the  caisson  might  be  determined  and  its 
mannfactnre  completed.  By  the  middle  of  June  sufiicieiit  material  liad 
been  received  at  Norfolk,  Va.,  the  base  of  operations,  to  admit  of  the 
building  of  the  caisson  to  the  height  considered  safe  and  ex]>edient  for 
towing  to  the  site.  When  the  lower  cylindrical  portion  of  the  caisson 
was  built  to  a  height  of  dO  feet,  and  a  timber  flooring  laid,  it  was 
launched  in  the  Elizabeth  Eiver.  By  June  17  three  more  tiers  of  jilate^ 
were  added  and  the  caisson  reached  the  height  of  45  feet.  It  had  a 
concrete  filling  2  feet  in  depth  and  it  drew  11  feet  of  water.  This 
height  was  not  increased,  but  the  steel  dredging  chambers  and  the  in- 
side lining  and  bracing  were  completed  to  a  corresponding  p<»int  and  a 
platform  of  planks  with  derricks  and  dredging  apparatus  upon  it  was 
constructed.  On  June  28  the  caisson  was  started  for  its  destination  in 
tow  of  three  jwwerful  tugs.  When  6  miles  below  Cape  Henry  they 
were  obliged  to  return  to  Norfolk  because  of  an  accident  to  the  ina<'liin- 
ery  of  one  of  the  tugs.  The  damage  was  promptly  repaired  and  the 
vessels  again  started,  passing  Gape  Henry  at  8  p;  m.  on  the  29th.  At 
half  past  9  on  the  morning  of  July  1, 1891,- they  arrived  at  the  site  and 
anchored  the  caisson.* 

459-468.  Beacon  lights  in  N^orth  Landing  River j  Virginia,  and  Curri- 
tuck Sound  and  North  River,  North  Carolina. — Steps  are  now  being 
taken  to  renew  the  principal  parts  of  the  gas  apparatus.  A  new  house 
for  the  retorts  is  required.    Various  repairs  were  made. 

— .  North  River  Bar,  entrance  to  North  River,  North  Carolina, — By  tbe 
act  approved  on  March  3, 1891,  an  appropriation  of  $2,000  was  made  for 
establishing  lighted  beacons  to  guide  through  the  dredged  channels  at 
this  bar.    These  will  be  placed  as  soon  as  practicable. 

— .  Alligator  River,  at  or  near  Chreat  Shoal,  mouth  of  Alligator  River, 

*  The  caisson  was  54  feet  in  diameter  for  a  height  of  30  feet  above  the  cutting 
edge.  It  was  then  conical  for  a  height  of  15  feet,  making  the  total  heiglit  45  feet. 
The  tqpa  of  the  dredging  tubes  were  5  feet  higher  and  supported  the  platform  that 
held  the  dredging  and  hoisting  machinery.  The  caisson  reached  the  site  on  the 
morning  of  July  1  and  was  grounded  in  water  from  22  to  25  feet  in  depth.  The 
scour  caused  the  caisson  to  sink  out  of  level,  and  at  one  time  one  side  was  7^  feet 
higher  than  the  opposite  one.  The  caisson  was  nearly  restored  to  a  vertical  posi- 
tion by  dredging.  An  attempt  to  stop  the  scour  by  using  conai*ete  in  bngs  failed, 
and  the  caisson  soon  sank  about  10  feet  and  continued  to  sink  qntil  the  morning  of 
July  4,  when  it  was  only  5  or  6  feet  out  of  water.  The  first  vessel  with  material  ar- 
rived on  the  afternoon  of  July  3.  Up  to  July  4  no  work  had  been  done  on  the  cais- 
son except  that  connected  with  making  it  vertical.  On  July  4  the  contractors  com- 
menced building  the  caisson,  but  the  sea  soon  stopped  them,  when  their  vessels  left 
the.  site  to  obtain  a  boiler  in  which  salt  water  could  be  used,  and  no  further  work 
was  attempted  after  that  date.  The  storm  of  July  8  carried  away  the  machinery, 
one  dredging  tube,  and  the  upper  portion  of  the  caisson  so  that  only  three  dredging 
tabes  rsmaiiied  above  the  water. 
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Korth  Carolina. — The  following  recommeiidation  which  was  made  in  the 
Board's  last  annual  rei>ort  is  renewed: 

There  are  no  lights  on  the  sonth  side  of  Albemarle  Soond^  between  Croatan  and 
Lanrel  Point  light-honses,  a  distance  of  abont  30  miles.  Alligator  River  fiiniiKlu^s 
the  only  harbor  in  this  distance.  The  general  and  local  interests  of  navigation  sire 
of  HnflScient  magnitude  to  Justify  the  erection  of  a  light-house  at  this  locality.  It 
can  be  built  at  an  estimated  cost  of  $20^000.  Recommendation  is  made  that  an  ap* 
I>ropriation  of  thia  amount  be  made  therefor. 

475.  Croatatiy  between  Croatan  and  Albemarle  Sounds^  North  Carolina. — 
In  June  arrangements  were  made  for  the  introduction  of  a  red  sector 
into  this  light  to  mark,  in  conjunction  with  another  in  the  Eoanoke 
Marshes  light,  the  Fulker  Island  obstructions  in  Croatan  Sound.  This 
inipiovement  will  take  effect  July  30, 1891. 

— .  Pork  Point  J  on  the  shoal  known  as  the  Blockade,  off  Pork  Point  on 
Boanoke  Island^  Croatan  Soundj  North  Carolina. — ^The  following  para- 
graph from  the  Board's  reports  for  the  last  four  years  is  rej)eated  and 
the  recommendation  therein  renewed: 

There  are  eleven  steamers  running  regularly,  together  with  a  large  number  of  sail- 
iu<^  vessels  passing  this  point.  Much  pr^operty  has  been  destroyed  and  many  serious 
accidents  have  occurred  in  the  vicinity  for  the  want  of  a  light,  and  the  navigation 
of  these  waters  is  dangerous  and  much  dreaded.  The  obstructions  to  the  westward 
of  the  narrow  channel,  constructed  during  the  war  of  the  rebellion,  have  never  been 
removed.  This  is  also  a  turning-point  for  vessels  navigating  the  sound,  and  steamers 
after  leaving  Croatan  and  Roanoke  Marshes  lights  for  this  point  can  make  it  by 
steering  a  single  course  only.  The  Board,  therefore,  is  of  opinion  that  a  light-honse 
and  fog  signal  should  be  established  here,  and  it  is  recommended  that  an  appropria- 
tion of  $20,000  be  made  for  the  purpose. 

476.  Roanoke  Marshes,  Pamlico  Sound,  North  Carolina. — ^In  June 
plates  of  ruby  glass  were  fitted  to  the  lantern  so  as  to  form  a  red  sector 
to  mark,  with  the  Croatan  light,  obstructions  in  Croatan  Sound.* 

477.  lA>ng  Shoal,  Pamlico  Sound,  North  Carolina. — ^The  buildings  of 
this  station  were  overhauled  and  put  in  good  order. 

479.  Qull  Shoal,  on  the  west  side  of  Pamlico  Sound,  North  Carolina. — 
Oi>erations  at  the  site  were  commenced  on  September  2,  1890.  The 
workin ^.platform  was  placed  in  position  with  the  necessary  material  and 
machinery,  and  the  setting  of  the  foundation  piles  was  begun.  Tliough 
at  first  penetration  was  diflBcult,  it  was  found  that  at  the  dei)th  of  10 
feet  but  little  resistance  to  the  revolution  of  the  screw  was  encountered. 
Tliis  was  unexpected,  as  the  preliminary  borings  made  in  the  vi<?inity 
indicated  a  firm  foundation.  Upon  sounding  with  a  rod  the  soft  lavor 
api)eared  to  extend  deeper  than  the  piles  had  been  intended  to  penetrate. 
It  was  therefore  evident  that  without  some  additional  means  of  sup- 
port it  would  not  be  prudent  jto  place  the  light-house  upon  such  a  foiin- 

*  The  change  went  into  effect  on  July  30, 1891,  on  which  date  the  red  rhimnevs 
were  replaced  by  white  ones  to  give  effect  to  the  new  arrangement.  Yarious  repairs 
were  made. 
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dation.  It  was  decided  to  surround  eacb  pile  with  a  cast  iron  sleeve  1  j 
inches  thii*k  and  11  feet  long  provided  with  a  disk  of  the  same  material 
5  feet  in  diameter,  in  order  to  give  as  large  a  bearing  surface  uiwn  tlie 
hard  upper  stratum  of  the  shoal  as  practicable.  This  plan  had  been  tested 
and,  while  economical,  proved  entirely  effective  in  a  similar  case  else- 
where in  the  district.  Accordingly,  after  all  the  piles  had  been  placed 
in  position  and  screwed  to  a  depth  of  13  feet,  the  work  was  suspended 
until  the  sleeves  could  be  made.  The  tender  and  working  i)arty  returned 
to  Baltimore  to  engage  in  other  operations,  and  the  platform  and  niat4v 
rials  were  left  in  charge  of  watchmen.  The  sleeves  were  finished  in 
October,  but  it  was  not  until  December  4  that  everything  was  in  rt^adi- 
neas  to  return  to  the  site.  Work  was  re-commenced  on  December  13. 
The  disks  were  bolted  to  the  sleeves  and  the  latter,  after  proper  adjust- 
ment, were  fastened  securely  to  the  piles  by  set  screws.  The  work  was 
then  prosecuted  rapidly  and  was  practically  completed,  and  on  Febru- 
ary 1, 1891,  the  station  was  ready  for  the  exhibition  of  the  light.  The 
light-house  is  a  wooden  dwelling,  hexagonal  in  plan,  resting  on  seven 
wrought-iron  piles  10  inches  in  diameter,  and  surmounted  by  a  lantern 
showing  a  fixed  red  light  of  the  fourth  order.  During  thick  and  foggy 
weather  a  bell  is  struck  by  machinery  a  double  blow  every  fifteen  sec- 
onds. 

484.  Pamlico  Pointy  entrance  to  Pamlico  Sound^  North  Carolina, — The 
materials  for  the  erection  of  this  light-house,  which  had  been  brought  in 
tow  of  the  tender  Jessamine  with  the  parts  of  the  Gull  Shoal  structure, 
were,  on  January  13, 1891,  taken  on  scows  to  their  destination,  the  work 
at  Gull  Shoal  then  being  sufficiently  advanced  to  peimit  the  departure 
of  the  tender.  A  platform  from  which  to  set  the  iron  work  was  placed 
in  position.  The  piles  were  forced  11  feet  into  the  shoal  and  secured  by 
socket  castings  to  the  horizontal  and  diagonal  braces.  The  wrought- 
iron  beams  for  supporting  the  dwelling  were  placed;  the  pieces  forming 
the  latter,  which  had  been  prepared  as  far  as  practicable  at  the  Laza- 
retto Depot,  were  unloaded  from  the  scows  and  set  in  place.  The  lantern 
was  erected  and  the  lens  was  placed.  The  roofing  of  the  dwelling  and 
other  tin  work  were  put  on.  The  boat  davits  and  hoisting  machinery, 
the  fog-bell  apparatus,  and  the  iron  landing  ladder  were  set.  A  fuel 
platform  was  constructed  under  the  house.  This,  with  some  minor  de- 
tails, completed  the  work  of  erection,  which  was  accomplished  in  tw-enty- 
three  and  one-half  working  days.  The  painting  was  left  to  be  finished 
by  three  men  while  awaiting  the  arrival  of  the  keepers.  The  structure 
which  replaces  the  old  tower  at  Pamlico  Point  is  an  hexagonal  frame 
dwelling  supported  by  wrought-iron  screw  piles  and  upholding  a  lantern 
which  exhibits  a  fixed  white  light  of  the  fourth  order.  The  lens  was 
lighted  for  the  first  time  on  the  night  of  March  9, 1891,  and  on  the  same 
date  the  temporary  stake  light  which  was  placed  off  Pamlico  Point  in 
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1889  was  discontiimed.  A  fog  bell  is  provided  which  is  sounded,  w^hen 
required,  at  intervals  of  ten  seconds. 

— .  McWilliafns  Point  Shoalj  Pamlico  River,  North  Carolhta. — An 
appropriation  of  $100  was  made  by  Congress  by  the  act  approved  March 
3, 1891,  for  establishing  a  light  on  this  shoal  to  guide  into  the  port  of 
Washington,  N.  C.  It  wiU  probably  be  placed  in  position  during  the 
coming  winter. 

— .  Wreck  Point,  southeast  of  Gape  Lookout,  North  Carolina, — The  fol- 
lowing recommendation,  which  was  made  in  the  Board's  last  annual 
report,  is  renewed : 

The  establiBhment  of  a  smaU  light  on  this  point  would  be  of  great  asBistance  to  a 
large  number  of  vessels  that  seek  a  lee  under  Cai)c  Lookout.  A  suitable  structure 
can  not  be  built  at  this  isolated  site  for  less  than  $5^000.  It  is  recommended  that  an 
appropriation  of  that  amount  be  made  therefor. 

— .  Beaufort  Harbor,  North  Carolina. — ^The  following  recommenda- 
tion, which  was  made  in  the  Board's  last  annual  report,  is  renewed : 

The  harbor  of  Beaufort,  N.  G.^  is  the  only  one  of  importance  between  Chesapeake 
Bay  and  Wilmingtouy  N.  C,  a  distance  of  some  200mnes.  It  is  the  natural  outlet  to 
the  inland  commerce  of  northern  and  middle  North  Carolina,  and  aftbrds  a  refuge  for 
vessels  overtaken  by  storms  on  this  exposed  coast.  A  large  number  of  coasting  ves- 
sels from  the  North  Carolina  rivers  and  sounds  pass  out  to  sea  by  this  harbor,  thereby 
avoiding  the  dangerous  navigation  outside  of  Capes  Hatteras  and  Lookout.  The 
annual  commerce  of  this  port  is  about  $1,000,000.  The  depth  of  water  at  low  tide  is 
13  feet  6  inches,  and  the  width  of  the  channel  at  the  bar  entrance  is  1,000  feet.  The 
inlet  width  is  7,000  feet,  and  there  is  good  anchorage  inside  in  25  feet  at  low  water. 
The  channel  across  the  bar  is  straight,  and  if  properly  marked  by  range  lights  it 
would  be  the  safest  and  easiest  harbor  to  enter  between  Cape  Henry  and  Savannah. 
The  estimated  cost  of  establishing  the  necessary  lights  is  $10,000.  It  is  recommended 
that  an  appropriation  of  this  amount  be  made  therefor. 

BEPAIBS. 

At  each  of  the  following-named  stations  repairs,  more  or  less  exten- 
sive, were  made  during  the  year: 


379.  Cape  Henry,  Va. 
384.  Lambert  Point,  Ya. 

394.  Back  River,  Va. 

395.  York  Spit,  Va. 

397.  Cherrystone,  Va. 

398.  Too's  Marshes,  Va. 

403.  Bowlers  Rock,  Va. 

404.  Windmill  Point,  Va. 
406.  Tangier  Sound,  Va. 

409.  Great  Wicomico  River,  Va. 

410.  Smith  Point,  Va. 

411.  Point  Lookout,  Md. 

416.  Mathias  Point  Shoal,  Md. 
422.  Solomons  Lump,  Md. 
428.  Cove  Point,  Md. 
435.  Sandy  Point,  Md, 


436.  Love  Point,  Md. 

437.  Craighill  Channel  (front),  Md. 

438.  Craighill  Channel  (rear),  Md. 

444.  Leading  Point,  Md. 

445.  Lazaretto  Point,  Md. 

446.  Pooles  Island,  Md. 
448.  Fishing  Battery,  Md. 

451.  Randall  Wharf  post-light,  Md. 

452.  Currituck  Beach,  N.  C. 
464.  Cape  Hatteras,  N.  C. 

455.  Cape  Hatteras  Beacon,  N.  C. 

470.  Wade  Point,  N.  C. 

471.  Laurel  Point,  N.  C. 

472, 473.  Edeuton  Harbor  Range,  N.  C. 
481.  Northwest  Point  Royal  Shoal,  N.  C. 
483.  Brant  Island  Shoal,  K.  C. 
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LIGHT-SHIPS. 

377.  Oape  Charles  Light-  Vessel^  Ko.  49 ^  entrance  to  Chesapeake  Bay,  Vir- 
ginia.— ^This  vessel  wa8  accepted  from  the  contractors  on  Jane  10,  1891. 
She  seems  to  be  an  admirable  vessel,  well  adax)ted  to  the  work  she  has 
to  x>erform.    She  was  placed  on  this  station  on  June  25,  1891. 

— .  Light-ship  UTo.  46. — ^This  vessel  was  brought  in  on  June  25, 1891^ 
for  general  repair. 

FOG  SIGNALS  OPERATED  BT  STEAM  OR  HOT-AIR  ENGINES. 

377.  CapeCharUsLight-Vessel,No.49,entrance  to  (JhesapeaJce Bay,  Vir- 
ginia.— ^This  12-inch  steam  whistle  was  in  ()i)cratiou'  302  hours  during 
the  vear  and  consumed  30  tons  of  coal. 

379.  Cape  Henry,  entrance  to  Cfiesapeake  Bay,  Virginia.-^ThiH  flrst- 
class  steam  siren,  in  duplicate,  was  in  operation  17!;!  hours  during  the 
year  and  consumed  10  tons  of  coal. 

DAY  OR  UNLIGHTED  BEACONS. 

They  are  all  in  good  order,  except  tho«e  at  Bodkin  Point,  Pamlico 
Point,  and  Fog  Point.    These  are  old  towers  and  are  in  bad  order. 

BUOYAGE. 

The  buoyage  of  the  district  is  in  good  order.  Most  of  the  buoys  were 
put  in  order  and  the  beacons  were  repaired. 

DEPOTS. 

■ 

Lazaretto  Point,  Baltimore,  Md. — ^The  wooden  walk  of  the  tramway 
was  repaired  in  July.  In  March  the  small  doorways  between  the  rooms 
oil  the  lower  floor  of  the  storehouse  were  enlarged  and  fitted  with  dou- 
ble doors  to  facilitate  the  handling  of  large  pieces.  This  depot  is  in 
good  condition. 

The  following  recommendation,  made  in  the  last  annual  report,  is 
renewed : 

Attention  is  invited  to  the  necessity  of  providing  a  dwelling  at  this  depot  for  the 
accommodation  of  the  depot-keeper  and  his  family.  Their  quarters  in  the  ware- 
house are  unsuitable  and  uncomfortable,  and  even  were  the  rooms  not  required  for 
other  purposes  it  would  cost  nearly  as  much  to  make  them  comfortably  habitable  as 
it  would  to  build  a  new  dwelling.  About  one-third  of  the  space  on  the  upper  floor 
is  reserved  for  the  use  of  custom-house  inspectors,  and  the  large  and  increasing 
amount  of  work  on  hand  in  the  district  demands  the  use  of  all  storage  and  shop  room 
available.  The  depot-keeper  must  be  constantly  on  the  spot,  and  can  not  live  away 
from  the  premises.  There  is  ample  room  on  the  Government  tract  for  such  a  build- 
ing as  is  required,  and  it  con  be  built  for  $2,500.  An  appropriation  of  this  amount 
is  earnestly  recommended. 

Point  Lookout,  mouth  of  the  Potomae  River,  Maryland, — The  addi- 
tional fimds  required  for  the  rebuilding  of  the  wharf  at  this  depot 
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having  been  provided  on  September  25, 1890,  the  work  was  commenced. 
Some  121  white-oak  piles  were  driven,  104  of  which  were  sheathed  with 
yellow  metal  as  a  protection  against  the  ship  worm;  30  new  cap  logs 
12  inches  thick  and  20  feet  long,  51  new  string  pieces  6  inches  by  12 
inches  by  35  feet,  and  700  lineal  feet  of  rail  pieces  6  inches  thick  were 
put  in  place,  and  9,188  superficial  feet  of  3-inch  yellow-pine  decking 
was  laid.  As  the  result  of  the  above  there  were  provided  for  the  depot 
a  new  wharf  365  feet  long  and  15  feet  7  inches  wide  to  a  point  about 
100  feet  from  the  coal  shed,  whence  it  broadens  gradually  to  a  width  of 
32  feet  in  front  of  the  buoy  and  coal  sheds,  an  extension  of  the  pier- 
head about  350  square  feet,  and  a  new  flooring  between  the  two  sheds. 
Aft^r  the  completion  of  this  work,  in  October,  the  old  wharf  was  re- 
moved and  its  decking  was  used  to  construct,  opposite  the  southwest 
corner  of  the  coal  shed,  a  v-sh.aped  shore  protection  of  sheet  piling 
about  60  feet  long. 

Portsmouth,  Va. — ^The  accommodations  at  this  depot  for  the  cus- 
todian and  his  family  proving  inadequate,  a  wing  16  feet  by  18  feet  in 
plan  was  added  to  the  dwelling,  embracing  a  kitchen,  a  pantry,  and  a 
small  room  for  an  ofl&ce.  An  appropriation  of  $10,000  for  the  purchase 
of  an  additional  tract  of  land  adjoining  the  depot  was  made  by  act  of 
Congress  approved  March  3, 1891.  The  necessary  legal  measures  are 
now  being  taken  to  deed  the  property  to  the  Government.  Then  it  will 
be  necessary  to  extend  the  present  wharf  along  its  water  front  and 
dredge  a  slip  on  its  upper  side. 

Washington,  ¥.  C. — ^The  wharf  forming  a  part  of  the  addition  i>ur- 
chased  in  1889  is  rapidly  flailing  into  decay.  It  should  be  rebuilt  and 
a  coal  and  buoy  shed  should  be  constructed. 

TEKDERS. 

The  Holly. — ^This  steamer  was  actively  employed  in  attending  to 
buoys  and  in  supplying  light-stations.  She  was  docked  twice,  when 
her  bottom  was  cleaned  and  painted  and  necessary  repairs  were  made 
to  her  engine  and  boilers.  Her  iron  hull,  boilers,  and  engines  are  in 
fair  order,  considerirfg  how  constantly  she  is  employed,  but  her  upper 
works  will  not  last  much  longer  without  repairs.  During  the  year  she- 
steamed  about  13,000  miles,  consuming  about  800  tons  of  coal.  She 
made  224  visits  to  light-houses,  and  delivered  101  tons  of  coal,  48  cords 
of  wood,  and  miscellaneous  supplies.  She  attended  to  382  buoys  dur- 
ing the  year,  and  when  not  employed  cruising  her  crew  was  kept  busy 
repairing  and  painting  buoys  at  the  buoy  depots.  The  fires  were 
hauled  under  her  boilers  forty- two  days  during  the  year. 

The  Violet. — Tlie  hull  of  this  steamer  was  extensively  repaired.  Her 
boilers,  which  give  much  trouble,  must  soon  be  renewed.  She  steamed 
12,294  miles  during  the  past  year,  consuming  590  tons  of  coal.    She 


jr-:* 


1891.  REPOKT    OF   THE    LKniT-HOl'SK    BOARD.  97 

Fifth  District. 

made  285  viBitsto  light-houRes,  delivering  191  tons  of  <'oal,  151  cords  of* 
wood,  and  miscellaTieous  supplies.     She  worked  410  buoys  and  re- 
paired 55  beacons. 

The  Bramble. — ^This  little  steamer  bad  ber  inacbinerv  and  boilers  over- 
hauled  during  the  past  year  and  in  now  in  gomi  (u-der.  She  is  employed 
towing  the  gas  tank  to  the  Currituck  gas  bea4'oiirt. 

The  Sharpie. — ^This  schooner  and  the  aceoui)>anying  gas  tank  are  in 
good  condition. 

The  Jessamine. — ^This  steamer  was  occupied  in  transporting  material 
for  and  assisting  in  the  erection  of  Gull  Shoal  and  Pamlico  Point 
light-houses;  in  setting  the  lens,  fog  bell,  and  machinery,  boat-hoisting 
apparatus  and  davits  at  NewiK)rt  News  light-station ;  in  making  repairs  or 
suMisting  in  the  repairs  at  twenty-three  light-stations ;  in  connection  with 
the  rebuilding  of  the  wharf  at  Point  Lookout  depot  and  the  placing  of  red 
sectors  in  Groatan  and  Boanoke  Marshes  lights,  and  in  making  examina- 
tions, borings,  etc.,  at  the  sites  of  Maryland  Point,  Pages  Kock,  and  the 
new  Cape  Charles  stations.  During  two  days  in  November,  twenty- 
five  in  May,  and  fifteen  in  June  she  was  laid  uj)  for  repairs  to  her  bull, 
.  lM>iler,  and  machinery,  and  for  painting.  She  steamed  about  8,170 
miles,  and  consumed  632  tons  of  coal  during  the  year. 

The  Thistle. — ^This  steamer  was  of  service  in  the  repairs  made  at 
Old  Point  Comfort  and  ten  other  light-stations,  and  in  connection  with 
the  construction  of  new  light-houses.  In  July  alterations  were  made 
to  her  woodwork  to  adapt  her  to  the  purposes  required  of  a  tender,  and 
in  October  and  November  repairs  were  made  to  her  engine  and  boiler, 
and  her  hull  was  recalked  and  covered  with  yellow  metal.  During 
the  year  she  steamed  about  6,000  miles  with  a  consunii)tion  of  230  tons 
of  coal. 

The  Settle. — ^This  steam  launch  was  transferred  to  the  third  light 
house  district  on  July  22^  1890. 
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SIXTH  DISTEICT. 

The  sixtli  district  extends  from  New  KiVer  Inlet,  North  Carolina,  to 
and  including  Jupiter  Inlet,  Florida,  and  includes  all  the  aids  to  naviga- 
tion within  these  limits  on  the  coasts  and  in  the  bays,  rivers,  and  har- 
bors of  North  Carolina,  South  Carolina,  Georgia,  and  Florida. 

Inspector. — Lieut.  Commander  Roswell  D.  Hitchcock,  U.  S.  Navy,  to 
Se]>tember  10, 1890,  since  then  Commander  James  G.  Green,  U.  S.  Navy. 

Engineer, — Capt.  John  C.  Mallery,  U.  S.  Army. 

In  this  district  there  are — 

Light-houses  and  beacon  light«,  including  poHt-light« 192 

Light-ships  in  position : 3 

Light-ship  for  relief 1 

Day  or  u^ihghted  beacons 33 

Fog  signals  operated  by  clockwork 3 

Whistling  buoys  in  position 6 

Bell  buoys  in  position 15 

Other  buoys  in  'position 301 

Steamer  Wintaria,  buoy  tender  and  for  inspection  and  supply 1 

Schooner  Pharos,  for  construction  and  repair 1 

LIGHT-HOUSES. 


— .  Ca2>e  Fear,  seacoast  of  North  Carolina. — ^The  following  recom- 
mendation, which  was  made  in  the  Board's  last  two  annual  reports  is 
renewed : 

The  shoals  forming  the  continuation  of  this  cape  for  about  18  miles  to  the  south- 
east are  dreaded  by  shipmasters  only  a  little  less  than  those  at  Cape  Hatteras.  At 
present  a  light-ship  near  the  outer  extremity  of  the  shoals  warns  vessels  of  danger 
and  gives  them  a  good  point  of  departure.  This  aid  to  navigation  can  not  be  dis- 
pensed with ;  but  it  is  not  sufficient  to  insure  adequate  protection  to  the  large  num- 
ber of  domestic  and  foreign  vessels  attracted  to  this  point  by  the  considerable  and 
increasing  trade  of  the  neighboring  port  of  Wilmington,  N.  (\,  because  of  the  sman 
area  lighted  by  it,  and  because  of  its  liability  to  be  set  adrift  from  its  moorings 
during  heavy  storms,  which  is  the  very  time  when  its  light  is  most  needed.  The 
present  Cape  Fear  light  (Bald  Head),  on  account  of  its  inland  position  and  want  of 
height,  does  not  cover  the  shoal,  and  therefore  does  not  give  sufficient  warning  to 
vessels  when  the  light-ship  may  have  drifted  from  her  moorings.  A  first-order  light- 
house built  on  the  pitch  of  Cape  Fear,  with  a  radius  of  18^  miles  of  light,  would  be 
seen  so  far  as  to  give  timely  warning,  and  the  fact  of  being  near  enough  to  the  coast  to 
see  it  would  be  a  sufficient  indication  that  the  observer  should  make  a  better  offing. 
Other  reasons  for  a  iirst-order  light-house  here  may  be  found  in  the  better  protection 
it  would  afford  to  the  bight  lying  north  of  the  cape,  which  has  been  left  dark  since 
the  discontinuance  of  Federal  Point  light-station  in  1880.  The  proposed  light  would 
more  then  compensate  for  the  one  discontinued  at  Federal  Point.  It  may  be  proper 
to  add  that  there  is  no  first-order  light-house  between  Cape  Lookout,  Xorth  Caro- 
lina, and  Capo  Remain,  South  Carolina,  a  distance  of  about  170  nautical  miles. 
Recent  changes  in  the  lighting  of  the  entrance  to  the  Cape  Fear  River  have  almost 
eliminated  the  Cape  Fear  light-house  (Bald  Head)  as  a  harbor  light.    It«  only  use 
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IB  that  of  a  rear  beacon  to  a  8t:ik(*-li^lit  iuriiiiu^  a  riui^e  to  >(iiiiU*  up  the  river  after 
crossing  the  bar.  ITpoii  the  rstabliHliuifiit  of  tlie  propoHt'd  iit*w  lij^lit  on  the  ]nt<'h 
of  Cape  Fear  the  old  light  might  \w  diKroutinued,  uh  the  towi-r  and  th«*  kc'«ipvr'M 
dwelling  are  antiquated  and  disi-rcditahh*  to  the  Light-Honso  KHtal)liHhui«*nt.  It 
lA  estimated  that  a  tirHt-ocdtT  niaHonry  tower  1^)  feet  high,  witli  Muitable  oil-room, 
keepern'  dwellings,  and  outbuildings,  on  tiie  piteh  of  ("ape  Fear,  will  cost  i|«l.*KVXH), 
and  it  is  recommended  that  this  amount  )»e  a]>]>ropriat(Ml  therefor. 

490-509.  VapeFemRirer  rom-LighU,  Xorth  f 'tfiv>//.w</.— l\>«t  liglKs 
Nos.  490,  497,  constitutiiig  the  8now  Maish  ('haiiiiel  Haiigc,  and  Nos. 
498,  499,  constituting  the  Keeves  Point  (Miannel  Kange,  were  built  to 
guide  through  recently  dredged  channels.  They  consist  of  three  crt*o- 
acted  piles  caiTying  tubular  lanterns  and  scjuare  day  marks.  All  the 
post-lights  of  the  (3ape  Fear  Kiver,  Xortli  Carolina  are  m  gcxKl  condi- 
tion.   • 

512.  Cape  Eomaiiij  seacoaat  of  South  Carolina. — In  March  the  lens  of 
this  light  got  so  far  out  of  level  as  to  require  readjustment.  A  contin- 
uous settlement  of  the  tower  on  the  southwest  side  is  thus  indicated, 
and  to  facilitate  further  observations  two  protected  points  were  fixed  at 
the  surface  of  the  ground,  in  the  vertical  plane  i>assing  through  the  tip 
of  the  pinnacle  bolt.  One  point  stands  at  the  base  of  the  tower,  and 
the  other  134  feet  from  it,  on  a  line  at  right  angles  to  the  direction  of 
the  greatest  in(;lination.     Various  repairs  were  made. 

519,  520,  521.  SaUivauit  Inland  Rangat^  Charlenton  Harbor^  South  Car- 
oUna. — The  46  posts  which  supi>ort  the  elevated  plank  walk  that  con- 
nects the  dwelling  with  the  rear  beacon  were  resheathed  -with  sheet 
zinc;  some  300  bushels  of  oyster  shells  were  spread  under  and  around 
the  dwelling,  and  a  brick  cover  was  put  over  a  drain  100  feet  long.  A 
fireproof  brick  oil-house  was  built,  9  feet  by  11  feet  in  the  clear,  with 
ventilators  and  drainpipe,  an<l  shelves  sutticient  to  rei^eive  450  5-gallou' 
oilcans. 

522.  Fort  Sumter^  on  Fort  Sumter,  Charlenton  Harbor^  Sipnth  Caro- 
lina.— ^Two  iron  water  tanks,  each  of  250  gallons'  capacity,  were  provided, 
and  various  slight  repairs  were  made. 

528, 529.  Hilton  Head  liangc^  tteacoast  of  South  Carolina. — The  channel 
through  which  this  range  is  intended  to  guide  vessels,  had,  at  the  date*, 
of  the  last  annual  report,  moved  so  tVir  to  the  southward  as  to  make  the 
purchase  of  additional  land  necessary,  that  the  range  might  be  accom- 
modateil  to  the  changed  position  and  direction  of  the  channel.  As  soon 
as  fimds  were  provided  for  the  purpose  by  ( 'ongress,  the  land  was  bought. 
Its  title  was  approved  bythe  Department  of  Justice  in  April,  and  within 
ten  days  the  necessary  changes  were  nuuh*  in  the  position  of  the  beacon 
and  a  heavy  growth  of  intervening  timber  was  cut  from  an  area  of  20 
a<Tes.  The  cx'casion  of  moving  the  beacon  was  taken  to  put  in  new 
sills  and  to  build  for  it  a  new  tramway. 

530,  531.  Pari  ft  Inland  Range,  neaeoant  of  South  Carolina. — Twh)  store- 
houses and  the  boathouse  were  reshingled,  and  300  bushels  of  oyster 
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shells  were  deposited  around  the  fouudatiou  of  the  latter  to  stop  incii>- 
ient  erosion.  While  these  repairs  were  being  made  it  was  found  that 
the  sills  and  foundation  of  the  front  bea(ion,  which  is  a  heavy  wooden 
structure,  50  feet  high,  supported  by  a  framework  set  on  piles,  wiia 
dangerously  decayed.  Temporary  sui)ports  were  put  under  the  beacon, 
but  new  sills  and  foundation  will  be  inserted  during  the  present  year. 

540,541.  Tyhee  Knoll  Cut  Biinge^  Savannah  Eicer^  Georgia. — Repairs  to 
tlie  elevated  plank  walk,  equivalent  to  the  renewal  of  1,000  lineal  feet., 
were  made.  In  consequence  of  changes  in  the  current  of  the  Savannah 
River,  caused  by  the  construction  of  new  jetties,  the  water  near  the 
head  of  the  boat  landing  has  shoaled  so  much  that  at  low  water  the 
keeper's  boat  grounds  are  75  feet  from  its  head.  It  shouhl  be  extended 
1(K>  feet  into  the  river. 

548,  540.  Elba  Island  Rangej  ISavannah  RiceVy  Georgia. — Repairs  to  the 
elevated  plank  walk  were  made  equivalent  to  the  renewal  of  250  feet; 
a  wooden  revetment  30  feet  long  was  constructed  to  protect  the  resir 
bank  near  the  station  from  erosion,  and  a  hreproof  oil  house  Wiis  built. 
The  action  of  the  jetties,  which  are  being  constructed  by  the  War  De- 
]>artment  for  the  improvement  of  the  channel  of  the  Savannah  River, 
has  resulted  in  the  cutting  away  of  its  bank  in  the  vicinity  of  the  station 
so  as  to  seriously  endanger  the  boathouse  and  its  connection  with  the 
site,  and  even  to  threaten  the  safety  of  .the  front  beacon  and  dwelling. 
About  7(K)  feet  of  tlie  river  bank  should  be  protected  by  a  light  timber 
revetment.* 

550.  Wing  Dam,  No.  10,  Post-Light,  Savannah  Kiver^  Georgia. — ^This 
post-light,  which  wa^s  carried  away  last  year  by  a  schooner  which  collided 
with  it,  w/is  rebuilt. 

— .  St.  Catherine  Soundy  seaeoaM  of  Georgia. — ^By  an  act  of  Congress 
approved  31arch  2,  1880,  the  establishment  of  a  light-station  on  St*. 
Catherine  Island,  (ieorgia,  was  authorized,  but  no  funds  were  appro- 
]>riated  for  the  puri)OHe.  The  following  reconmiendation  for  an  appro- 
l>riation  of  820,000  for  the  establishment  of  this  light,  made  in  the 
annual  reports  of  the  last  three  years,  is  therefore  renewed : 

The  diHtanco  between  Tybee  and  S:ipolo  light-stations  is  50  miles.  The  extrome 
range  ol'  these  lights  so  far  fails  to  covt^r  this  space  as  to  leave  an  unlighted  gap  of 
15  miles  between  them.  A  light  of  tlie  fourth  order  would  till  the  gap  and  be  of 
great  service  to  commerce.  It  should  be  located  near  the  entrance  to  St.  Catherine 
hfound,  on  the  south  side,  tm  large  numbers  of  vessels  trading  to  Tybco,  Sapelo,  Do- 
boy,  and  St.  Simon  make  their  landfall  near  this  point.  It  is  estimated  that  this 
light  can  be  established  at  a  cost  of  a  bout  $20,000. 

559,  500.  Sapelo  Range,  entrance  to  Dohoy  Sound,  Georgia. — The  ero- 
sion of  the  shore  line  in  the  vicinity  of  the  site  still  eontinues. 

— .  Dohoy  Sound,  seaeoast  of  Georgia. — Tin*  following*  reeommenda- 
tion  whieh  was  niiide  in  the  Board's  last- two  annual  reports  is  renewed: 

The  two  ranges  now  establlsbcd  takr  vessels  to  the  intersection  of  the  Wolf  Island 
and  the  ^pelo  Inland  ranges,  and  leave  them  there  without  gniduuce  in  a  very  dau- 
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<SferonR  position  if  they  anchor;  and  ^>ith  Tlir  Kniicklrr*  on  oiio  Hltlr  and  th<'  Chiui- 
noy  Spit  Shoals  on  the  othtT  if  th(^y  prorocM].  It  Ih  thcrefort'  rcroiiitiKMHlcd  that  the 
front  beacon  of  the  preftcnt  Sap<'lo  Islnn«l  raii;^«;  Ko  r«niovt*tl  to  n  point  when-  it  nia> 
bo  used  as  a  rear  beacon  of  a  now  ran;j:r,  and  Diat  a  Htake  li;{bt  b<'  c^^tabliMlicd  to 
Berve  as  a  front  beacon  for  this  new  ran^r;  also,  that  anotiicr  ran)i^c  be  4*Htab1ish('d 
hiji^heT  up^he  sonnd,  to  consist  of  u  steamer  lens  and  lens  lantern,  respe<'tivc]y.  for 
the  rear  and  front  beacons.  It  is  estimated  that  tlicse  new  ranfi^es.  tnelndiuK  sitest 
will  cost  $1,500. 

It  is  recommended  that  an  appropriation  of  this  amount  ho  nuuh^ 
therefor. 

561,  562.  Wolf  Island  Raiufc^  neacoaxt  of  Georyiu, — The  phitform,  1M> 
fe^t  by  12  feet  in  plan,  attached  to  the  dwelling!:,  whicrli  stands  in  a 
marsh,  was  repaired  witli  new  sills  and  deck,  and  about  500  lineal  feet 
of  elevated  plank  walk  was  renewed.  A  fireproof  brick  oil  house,  \) 
feet  by  11  feet  in  the  clear,  with  ventilators,  drainpipe,  and  shelves  suf- 
ficient to  receive  450  5-gallon  oil  cans,  was  built. 

563.  8t,  Simon ^  entrance  to  St.  Simon  Sounds  Georgia, — A  fire]»roof 
brick  oil  house,  9  by  11  feet,  with  ventUators,  draini>ipe8,  and  shelves, 
with  a  capacity  of  450  5-gallon  oil  cans,  was  built.  The  following  recom- 
mendation which  was  made  in  the  Board's  last  two  annual  n^port**  is 
renewed: 

The  establishment  of  a  small  li^ht  is  recommended,  to  form  with  the  St.  Sinuni 
light  as  a  rear  beacon,  a  range  ■which,  while  not  leading  through  the  best  water  ovia- 
the  bar  would  be  of  service  to  small  a'csscIs  seeking  a  harbor  of  refuge  at  night.  It 
is  estimated  that  the  range  would  cost,  inclusive  of  site,  $1,000. 

It  is  recommended  that  an  arppropriation  of  this  amount  be  mmle 
therefor. 

— .  T/ie  inland  passage  from  Savannah^  Georgia^  to  Fernandina^  Flor- 
ida.— In  its  last  two  annual  reports  the  Board  re^^ommended  that  it  be 
empowered  to  erect  and  maintain  twenty-five  i^ost-lights,  in  order  to 
facilitate  the  navigation  of  the  inland  passage  from  Savannah  to  Fer- 
nandina,  at  an  estimated  cost  of  $4,000,  and  that  the  appropriation  for 
lighting  of  rivers  be  increased  by  that  amount  to  permit  of  the  estab- 
lishment and  maintenance  of  these  lights.  This  recommendation  is 
renewed. 

565,506.  Amelia  Island  Range^  seacoast  of  Florida. — Some  (iOO  lineal 
feet  of  sand  fence  were  put  up  between  the  dwelling  and  tlie  beacon  to 
control  the  movement  of  the  sand  dunes  which  threaten  this  building. 
A  fireproof  oil  house,  0  feet  by  11  feet  in  the  clear,  with  ventilators  and 
drainpipes,  and  shelves  sufficient  to  receive  450  5-gallon  oil  cans, 
was  built.  The  movement  of  the  sand  dunes  still  seriously  threatens 
the  safety  of  the  dwelling. 

567.  Femandina  Harbor  Range  Lights,  Florida. — Sites  were  located  on 
Tiger  Island,  near  Femandina,  for  two  sets  of  ranges  designed  to  guide 
vessels  into  the  inner  harbor,  and  plats  of  the  four  sites  required,  with 
a  form  of  deed  by  which  they  should  be  conveyed  to  the  United  States, 
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were  forwarded  to  tlio  proper  Ignited*  States  attomey  in  Dceeni]>er, 
1889,  that  lie  might  take  the  necessary  meiisiires  to  aeqnire  title  to 
them.  In  November,  1890,  th«*  United  States  attorney  was  requested^ 
in  accordance  with  his  recommendation,  to  obtain  title  to  the  sites  by 
proceedings  in  condemnation;  but  beyond  the  prei>a ration  of  ^  petition 
for  condemation  for  file  in  the  proper  courts,  no  progress  has  been  re- 
IKuted.* 

— .  Mount  Cornelia^  mouth  of  the  St.' Johns  Rirn\,  Ftoruhu — The  follow- 
ing recommendation  which  wa.^  in  the  Board's  last  two  annuarrei>oii:s 
is  renewed  : 

Thf  present  light- hoiifle  at  tlio  month  of  St.  .Tohiis  Rivrr,  Florida,  is  of  the  third 
order,  and  for  years  there  have  been  eomplaiuts  that  it  wah  ineflScient  as  »  seacoast 
lij^ht,  while  as  a  harbor  lif?ht  the  new  j«'tty  channel  will  soon  require  the  establish- 
ment of  a  range  to  whioh  this  stmetiire,  on  account  of  location,  can  not  be  adapted. 
It  has  a  small  base  and  stands  on  marshy  ground,  and  can  not  1>e  Increased  siifii- 
ciently  in  height  to  make  it  a  good  seacoast  light.  A  site  peculiarly  adapted  to  the 
erection  of  a  light-house  is  found  near  the  mouth  of  the  river,  on  its  north  side,  on 
Mount  Cornelia,  which  has  an  extreme  elevation  of  62  feet  above  mean  sea  level,  and 
on  which  a  good  foundation  w  ith  sufficient  area  for  a  modern  light-station  conld  be 
hail  at  an  elevation  of  50  feet  above  mean  sea  level.  A  lirst-order  light-honse,  with 
focal  plane  1.50  ieet  above  its  base,  erected  at  this  point  would  have  a  focal  plane 
200  feet  above  mean  sea  level  and  a  20-mile  radius  of  light.  This  would  inter- 
sect with  the  adjacent  seacoast  light  to  the  southward,  situated  at  St.  Augustine, 
Fla.,  better  than  the  present  »St.  .Tohns  River  light  does,  and  would  practically  cover 
the  area  now  lighted  by  the  adjacent  seacoast  light  to  the  northward,  situated 
on  Amelia  Island,  Florida,  >is  its  area  of  light  would  interaect  with  that  of  the  next 
most  northerly  light  at  Little  Cumberland  Island,  Georgia,  and  almost  touch  that 
of  St.  Simon,  Georgia.  The  ])n)posed  light  might  thus  be  made  to  take  the  place  of 
two  or  even  three  third-order  light-houses,  all  old  and  nusightly  strnctnreB,  and 
]»rovide  a  light  second  only  on  the  Atlantic  coast  to  that  at  the  Highlands  of  Nave- 
siuk,  X.  J.  It  is  estimated  that  a  first-order  masonry  tower  150  feet  high,  with  suit- 
able oil  room,  keepers'  dwellings,  and  outbuildings,  will  cost  on  Mount  Cornelia 
$175,000. 

It  is  reconnnended  that  an  apinopriation  of  that  amonnt  l>e  made 
tlu*rt»for. 

r»78.  jyame  Point,  *V^»/o/nj«/?jm',jP/onV7/i.— This stmctnre,  which  stands 
on  a  tbnndation  of  iron  piles,  having  been  strnck  slightly  several  times 
by  lightning,  an  additional  lightning  condtn^tor  of  copper  was  provided 
to  run  from  the  lanteni  sill  to  one  of  the  iron  piles  and  thence  below 
the  lowest  water  line. 

(552.  St.AuffU4itine,Heacomt  of  Florida,— ^o\w.  1,400  barrels  of  broken 
coqnina  shell  were  distributed  over  the  site  within  the  brick  inclosiiiff 
Avail,  to  prevent  sand  drift. 

(>54.J?Vipe  Canaveral,  neaeoant  ofFJori,1a.-T]m  U>cation  is  endangered 

*  On  August  14  1«91,  the  Board  was  iufonned  by  the  Department  ofTustice  that 
all  the  papers  and  data  in  this  case  were  lately  destroyed  by  lire.     Measul^  "ere 
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by  the  encroaehmciito  of  the  sea.  By  tli<»  aet  api)rov<Ml  Aupist  3(), 
1890,  Coni^re.sH  ap])r(>priatM  $80,000  for  moving  this  .station  to  a  Kate 
site,  should  the  continued  eucroachment  of  the  sea  make  such  action 
necessary.  Before  the  ai)i>roi)riatiou  was  made,  however,  w(M)deii 
works  of  ]>rotectiou  were  constructed  having  a  frontage  of  800  iwt 
idong  the  high-water  line  of  the  Atlantic  beach.  At  the  date  of  the 
last  annual  report  this  work  had  resulted  in  pushing  back  the  higli- 
water  line  from  the  revetment  at  its  north  angle,  205  feet;  at  its  mid- 
dle, opposite  the  tower,  150  feetj  at  the  south  angle,  17H  fe(»t.  On 
November  30,  these  distances  were,*  respectively,  206  feet,  150  feet,  and 
187  feet,  but  on  April  30,  1891,  after  long-continued,  heavy,  easterly 
winds,  these  were  reduced  to  134  feet,  106  feet,  and  170  feet.  During 
!>ray  and  June  the  site  began  to  make  out  again,  and  on  June  30  the 
distances  were  160  feet,  136  feet,  and  176  feet.  The  i>resent  jirotective 
works  have  apparently  attained  their  greatest  limit  of  usefulness,  but 
it  is  probable  that  a  new  line  of  revetment,  constructed  along  the 
present  high- water  line,  woidd  build  out  the  front  an  additional  100  or 
200  feet.  In  December,  1890,  a  survey  was  made  to  determine  the  best 
location  for  a  new  site,  and  for  a  wharf,  tramway  lines,  and  other  strm*- 
tnres  wliich  would  be  required  for  use  during  the  removal  of  the  station. 
At  it«  session  of  March  2, 1891,  the  Light-House  Board  considered  iho 
subject,  and  decided  that  the  new  location  of  the  tower  should  be  fixed 
at  a  point  about  one  mile  nearly  due  west  from  its  present  position,  but 
that  no  steps  for  its  removal  should  be  taken  until  ftirther  report  of 
the  engineer  of  the  sixth  light-house  district  should  show  it  to  bo 
necessary  or  desirable. 

570-577,  579-641,  643-651.  Post-LighU  on  the  St.  Johns  River,  Flor- 
ida,— ^These  79  lights  are  generally  well  kept,  and  are  of  indispensable 
service  for  night  navigation  of  the  river.  During  the  year,  with  the 
assistance  of  the  tender  and  the*  floating  pile-driver,  all  the  lights  were 
I)ut  in  thorough  condition,  and  repairs  were  made  wherever  necessary. 
Eight  new  post-lights  were  built,  1  day  mark  was  changed  to  a  post- 
light,  and  2  post-lights  were  discontinued.  The  North  end  of  Lake 
(Jreorge  post-light  iNTo.  108  was  raised  10  feet  to  give  the  desired  visibil- 
ity across  the  lake. 

655-680.  Poitt-LightMonthe  Itulinn  River,  Florida, — The  service  of  these 
26  lights  was  excellent,  although  there  an*  1 54  miles  of  river  covered 
by  these  26  lights,  although  but  few  ])co])Ie  live  on  this  river  to 
whom  the  pay  tor  the  care  of  them  is  suthcient  inducement  to  take 
charge  of  them.  The  parties  who  are  engaged  in  the  navigation  of  this 
m'er  have  shown  repeatedly  their  desire  to  make  the  s(»rvice  of  the 
lights  as  effective  as  possible.  It  was  found  that  seven  additional  bea- 
cons were  needed  on  the  lower  part  of  the  river.  They  are  now  in 
process  of  construction.  They  will  materially  add  to  the  usefiilness  of 
the  present  ones. 
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The  sixth  district  extends  from  New  liiVer  Inlet,  North  Carolina,  to 
and  including  Jupiter  luljBt,  Florida,  and  inchides  all  the  aids  to  naviga- 
tion within  these  limits  on  tlie  coasts  and  in  the  bays,  rivers,  and  har- 
bors of  North  Carolina,  South  Carolina,  Georgia,  and  Florida. 

Inspector. — Lieut.  Commander  Koswell  D.  Hitchcock,  XJ.  S.  Navy,  to 
Sei)tember  10, 1890,  since  then  Commander  James  G.  Green,  U.  S.  Navy. 

Engineer. — Capt.  Jolin  C.  Mallery,  U.  S.  Army. 

In  this  district  there  are — 

Light-houses  and  beacou  lights,  iucludiug  poHt-lights 192 

Light-ships  in  position : 3 

Light-ship  for  relief * 1 

Day  or  iiplighted  beacons 33 

Fog  signals  operated  by  clockwork 3 

Whisthng  buoys  in  position (i 

Bell  buoys  in  position 15 

Other  buoys  in  position 801 

Steamer  Wistaria,  buoy  tender  and  for  inspection  and  supply 1 

Schooner  Fharott,  for  construction  and  repair 1 

LIGHTHOUSES. 

— .  Ca2)e  FeaVj  seacoast  of  Worth  Carolina. — ^The  following  recom- 
mendation, which  was  made  in  the  Board's  last  two  annual  reports  is 
renewed: 

The  shoals  forming  the  continuation  of  this  cape  for  about  18  miles  to  the  south- 
east are  dreaded  by  shipmasters  only  a  little  less  than  those  at  Cape  Hatteras.  At 
present  a  light-ship  near  the  outer  extremity  of  the  shoals  warns  vessels  of  danger 
and  gives  them  a  good  point  of  departure.  This  aid  to  navigation  can  not  be  dis- 
pensed with;  but  it  is  not  sufficient  to  insure  adequate  protection  to  the  large  num- 
ber of  domestic  and  foreign  vessels  attracted  to  this  point  by  the  considerable  and 
increasing  trade  of  the  neighlioring  port  of  Wilmington,  N.  C,  because  of  the  smaD 
area  lighted  by  it,  and  because  of  its  liability  to  be  set  adrift  ii'om  its  moorings 
during  heavy  storms,  which  is  the  very  time  when  its  light  is  most  needed.  The 
present  Cape  Fear  light  (Bald  Head);  on  account  of  its  inland  position  and  want  of 
height,  does  not  cover  the  shoal,  and  therefore  does  not  give  sufficient  warning  to 
vessels  when  the  light-ship  may  have  drifted  from  her  moorings.  A  tirst-order  light- 
house built  on  the  pitch  of  Cape  Fear,  with  a  radius  of  18i  miles  of  light,  would  be 
seen  so  far  as  to  give  timely  warning,  and  the  fact  of  being  near  enough  to  the  coast  to 
see  it  would  be  a  sufficient  indication  that  the  observer  should  make  a  better  offing. 
Other  reasons  for  a  first-order  light-house  here  may  be  found  in  the  better  i>rotectiou 
it  would  afford  to  the  bight  lying  north  of  the  cape,  which  has  been  left  dark  since 
the  discontinuance  of  Federal  Point  light-station  in  1880.  The  proposed  light  would 
more  then  compensate  for  the  one  discontinued  at  Federal  Point.  It  may  be  proper 
to  add  that  there  is  no  first-order  light-house  between  Cape  Lookout,  North  Caro- 
lina, and  Cape  Komain,  South  Carolina,  a  distance  of  about  170  nautical  miles. 
Kecent  changes  in  the  lighting  of  the  entrance  to  the  Cape  Fear  River  have  almost 
eliminated  the  Cape  Fear  light-house  (Bald  Head)  as  a  harbor  light.    It«  only  use 
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087.  Sand  Key,  Oulfof  Mexico,  Florida, — In  following  out  its  plau  to 
indicate  daugeroas  water  on  Florida  reefs  in  tlie  vicinity  of  li^rbt-houHeH 
by  covering  it  with  red  rays,  the  Board  directed  that  red  sectorH  be 
placed  in  the  Sand  Key  illuminating  apparatus,  and  it  is  expected  that 
it  will  be  accomplished  early  tliis  fall.* 

688.  Key  West,  Oul/ of  Mexico,  Florida, — ^The  burners  were  repaired. 
A  new  storeroom  and  kitchen  with  hip  roof  were  built  adjoining  the 
main  house.  A  brick  oil  house  was  built,  (>  by  8-  feet  betwe(»n  the 
walls,  ceiling  8  feet  high,  and  the  walls  8  inches  thick.  It  has  a  ce- 
men{  floor  and  galvanized  gutters.  New  ventilators  were  i>laced  in 
the  tower.  The  tower  is  of  brick  and  in  good  condition.  It  is,  how- 
ever, not  high  enough  to  make  it  as  conspicuous  as  it  should  \h\ 
Tall  trees  obstruct  the  view  of  the  light  from  the  northwest.  It  is  an 
imi)ortant  light  of  the  third  order,  and  is  a  leading  light  for  no  less  than 
seven  different  channels  in  the  vicinity.  The  tower  is  but  60  feet  liigh. 
It  would  be  an  inunense  improvement  in  many  ways  to  build  up  the 
tower  about  20  f<f » ',  to  increase  the  height  of  the  watchroom  section 
about  3  feet,  and  to  i)rovide  a  suitable  bah'ony. 

The  watchroom  is  so  low  that  the  keeper  can  not  stand  erect  in  it, 
and  the  balcony  is  too  narrow  for  practical  purixises.  The  changes 
suggested  would  require  the  substitution  of  a  temi>orary  light  for  about 
a  month,  the  construction  of  a  new  watchroom  sex-tion  with  suitable 
balcony,  a  new  pedestal  for  the  lamp,  and  an  increase  in  the  height  of 
the  brickwork  of  the  tower  of  about  20  feet.  It  is  estimated  that  the 
proposed  work  will  cost,  including  scaffolding  and  labor,  about  $4,500, 
and  recommendation  is  made  that  an  appropriation  of  this  amount  be 
obtained  therefor. 


five  seconds.  The  easterly  red  sector  will  lie  between  S.  W.  i  S.  and  S.  W.  hy  W.  ^  W., 
about  18*^  of  arc,  and  will  extend  from  about  1  mile  Houth  of  beacon  E  on  (Joncli  Reef 
to  the  northward  of  Black  Buoy  No.  9.  The  westerly  red  sector  will  lie  between  N.  E. 
by  E.  f  E.  andN.  E.  i  E.  about  17^  of  arc,  and  will  extend  from  about  tliree-fourthH 
of  a  mile  south  of  Beacon  7  on  Tennessee  Reef  to  one-fourth  of  a  mile  south  of  red 
buoy  No.  12. 

•  On  September  30,  1891,  change  was  made  in  the  characteristics  of  this  light,  so 
that  they  now  are  as  follows : 

Sand  Key. — Fixed  white  for  one  minute,  varied  in  the  next  minute  by  a  white  flash 
of  ten  seconds*  duration,  preceded  and  followed  by  partial  eclipses  of  twenty-five 
seconds,  from  W.  |8.  through  southward  toE.  N.  E.  ^  E.,  and  from  E.  i  N.  through 
northward  to  8.  W.  ^  W.  j  fixed  red  for  one  minute,  varied  in  the  next  minute  by  a  red 
flash  often  seconds*  duration,  preceded  and  followed  by  partial  eclipses  of  twenty- 
five  sec^mds  throughout  the  remaining  sectors.  Theeasierly  red  sector  will  lie  between 
t*.  W.  i  W.  and  W.  f  S.  about  33|°  of  arc,  and  will  cover  the  space  between  the  outer 
ed.ire  of  reef  and  Red  Buoy  No.  2  in  Main  Ship-Channel.  The  light  will  appear 
red  afterpassing  the  Outer  Main  Channel  buoy  until  just  before  the  three  buoys  at 
the  turn  in  this  channel  are  reached.  The  southern  edge  of  this  sector  will  lie  about 
If  miles  south  of  Beacon  A  on  Eastern  Sambo.  The  tveJtterly  red aectory^iWhehetweeTi 
E.  jt  ^»  *^*^  ^'  ^'  1^'  i  ^'f  »hout  I't^-  of  arc,  and  will  cover  beacon  2  on  the  Western 
Dry  Rocks. 
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694.  Gasparilla  Island,  near  the  southern  end  of  GaspariUa  Tsland,  and 
northern  side  of  the  Boca  Orande  entrance  to  OhurMts  Harbor,  (hdf  of 
Mexico,  Florida. — This  is  a  new  light,  the  erection  of  which  was  eoni- 
plet.ed  in  September  last.  It  is  a  one-st^ry,  white,  frame  dwelling,  with 
green  hlinds  and  a  shingled  roof,  snrmounted  by  a  black  lantern  dis- 
playing a  fixed  white  light  of  3J  order,  varied  by  a  red  flash  every 
twenty-  seconds,  the  focal  plane  of  which  is  44  feet  above  mean  low 
water.  The  structure  is  on  a  brown  pile  foundation.  A  similar  struc- 
ture, without  the  lantern,  sta>nds  about  70  feet  distant.  It  is  a  dwelling 
for  the  assistant  keeper.    This  light  was  first  displayed  December  31, 

1890. 
095.  Oasparilla  Island  Beacon,  about  735  feet  8,  TT.  by  W.from  Gas- 

par ilia  Island  Light,  Gulf  of  Mexico,  Florida. — This  beacon  was  erected  in 

September  last  and  is  in  range  with  Gasparilla  Island  light-house,  and  is 

a  square,  pyramidal  structure,  surmounted  by  a  black  lantern  20  feet 

above  mean  sea  level.    A  boat  18  feet  long  was  furnished. 

696.  Charlotte  Harbor ^  in  about  10  feet  ofwatsr,  2J  miles  8.  E.byE.^  E. 
froifi  Cape  Haze,  near  the  middle  of  the  Imrbor,  Gulf  of  MexieOy  Florida. — 
This  new  station,  which  was  erected  in  September  last,  is  a  square 
whit«  one-and-a-half  story  structure,  with  green  blinds  and  brown  roof, 
surmounted  by  a  black  lantern  displaying  a  fixed  red  light  of  the  fifth 
order,  37  feet  above  mean  sea  level,  and  illuminates  the  entire  horizon. 
A  boat  16  feet  long  was  furnished. 

697.  Mangrove  Poin  t  Beacon,  in  about  15  feet  of  water,  If  miles  8.  E.  hy  8. 
from  Mangrove  Point,  the  point  of  division  between  Mya^ica  River  and 
Pease  Creek,  Florida. — ^Thia  beacon  wa«  erected  in  September  1890,  but 
has  not  yet  been  lighted.  It  is  a  square,  black  pyi^amidal  skeleton 
structure. 

698.  Red  Beacon,  in  aboxit  IS  feet  ofwatei\  south  side  of  Pease  Creek 
channel,  Florida,  at  the  last  turn. — This  beacon  was  erected  in  Sep- 
tember, 1800,  but  has  not  yet  been  lighted.  It  is  a  square,  red,  pyram- 
idal skeleton  structure. 

699.  Live  Dale  Point  Beacon,  in  about  10  feet  of  water ^  north  side  of  the 
channel,  J  of  a  mile  8.W.  by  8.  from  Lire  Oal'  Point  and  1,500  feet  N^.  by 
E.  i  E.from  the  extremity  of  the  railroad  wharf  mahiiixg  out  from  south 
sJiore  of  Pease  Creek,  Florida. — ^This  beacon  was  erected  in  September, 
1890,  but  has  not  yet  been  lighted.  It  is  a  square,  blaek,  ])yramidal 
skeleton  structure. 

702.  Cedar  Keys,  harbor  of  Cedar  Keys,  Gulf  of  Mexico,  Florida. — ^The 
main  dwelling  was  thoroughly  overhauled  and  put  in  good  order.  A 
new  passageway  was  built,  with  a  shingled  roof,  from  the  kitchen  to 
the  main  house,  4  feet  by  24  feet,  and  various  repairs  were  made.  The 
fence  around  the  station,  400  feet  long,  was  rebuilt,  with  pointed  pickets 
and  three  new  gates,  and  150  feet  of  plank  walks  were  rebuilt.  Anew 
brick  oil  house  wa^s  put  up  with  8-inch  walls,  slate  roof  and  a  concrete 
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floor.  It  is  10  'feet  long  by  6  feet  wide,  with  a  ventiltitor  iu  the  roof 
and  shelving  on  the  inside.  All  new  work  was  painted  or  white- 
washed. 

704.  Crooked  River,  Gulf  of  Mexico,  Flonda.^On  July  31,  1888, 
$40,000  were  appropriated  for  the  erection  of  a  light-house  on  the 
iniiinland  to  the  westward  of  Crooked  River,  in  Franklin  (..'ounty,  Fla. 
The  land  for  the  site  was  selected  and  a  deed  of  12.02  ac^res,  with  a 
tracing  showing  the  location,  was  sent  to  the  United  States  att4>rney 
for  that  district,  on  September  19, 1889,  to  obtain  and  verify  the  abstract 
of  title  for  the  same.  The  deed  was  found  insufficient  and  condemna- 
tion proceedings  were  instituted.* 

706.  Apalachicola  Bay  Range  (front),  on  the  eastern  edge  of  the  northern 
end  of  the  dredged  channel  into  Apalmhieola  Bay,  Florida. — Tliis  lighted 
beacon  was  totally  demolished  August  21,  1890,  by  a  barge  towed  by 
the  tug  Constance.    It  was  rebuilt  and  is  now  in  good  condition. 

— .  St.  Joseph  Point,  St  Joseph  Bay,  Gulf  coast  of  Florida. — The  fol- 
lowing recommendation,  which  was  made  in  the  Board's  anniml  re- 
ports for  the  last  three  years,  is  renewed: 

The  fishing  fleet  on  this  coast  is  lar«fo.  A  southerly  gale  is  calculated  to  drive 
these  vessels  npon  a  lee  shore.  The  only  harbor  of  refuge  for  nome  60  miles  is  St. 
Joseph  Bay.  This  is  easily  accessible  iu  the  daytime,  but  at  niglit  it  is  difliiult  of 
entrance  without  a  light.  The  Board  is  decidedly  of  opinion  that  it  would  be  hugely 
to  the  interests  of  the  fishing  fleet  in  i)articular,  and  the  counnerce  and  naviga- 
tion of  the  Florida  coast  in  general,  that  this  light  should  be  establisluMl.  It  is 
estimated  that  it  can  be  done  for  $25,000.  A  bill  for  this  ])uri)OHo  was  favorably 
reported  upon  recently  by  the  Senute  Committee  on  Conmu*ree,  and  the  Senate  in- 
serted the  item  iu  the  sundry  civil  approi)riatiou  bill,  but  as  it  (ailed  of  onactmeut 
the  recommendation  is  renewed. 

— .  Tampa  Bay,  Florida, — It  having  been  found  that  the  bay  afforded 
the  best  harbor  on  the  Gulf  coast,  that  a  railway  terminated  at  its  head, 
that  it  was  visited  regularly  by  several  lines  of  steamers  and  many  sail- 
ing vessels,  and  that  it  was  made  a  port  of  call  for  our  naval  squadrons, 
the  Board  decided  to  establish  such  additional  aids  to  navigation  as 
were  necessary  and  were  within  its  power.  The  following-named 
changes  in  the  buoyage  and  beaconage  of  this  bay  were  therefore 
made: 

A  second-class  whistling  buoy,  black  and  w  hite  perpendicular  stripes, 
has  been  placed,  in  27  feet  at  low  water,  three-fourths  of  a  nautical  mile 
outside  of  the  Bar  Buoy. 

A  three-pile  wooden  beacon,  blaek  No.  5,  has  been  erected  on  the 
south  end  of  the  Middle  Ground,  in  16  feet  at  low  water. 


*  On  August  14, 1891,  the  Board  was  informed  by  the  Dei>artmeut  that  all  the  pa- 
pers and  data  in  the  cqiie  were  lately  destroyed  by  fire.  Mensures  were  taken  at 
once  to  du2)licate  the  papers.  When  this  is  done,  the  proceeding's  in  condemnation 
will  go  on. 
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The  Middle  Ground  Buoy,  blaek  No.  5,  has  been  ohaAged  to  a  third- 
class  can,  and  is  now  No.  7. 

The  South  End  Gadsden  Point  Bank  Buoy,  black  No.  7,  has  been 
changed  to  No.  9. 

The  Gadsden  Point  Bank  Buoy,  black  No.  9,  has  been  changed  to  a 
second-class  can,  and  is  now  No.  11. 

The  Long  Shoal  Buoy,  black  No.  11,  previously  reported  as  sunk,  has 
been  replaced  and  is  now  No.  13. 

A  third-class  can  buoy,  black  No.  1,  has  been  placed,  in  18  feet  at  low 
water,  to  mark  the  west  side  of  the  channel  between  North  Entrance 
Buoy  and  Turn  Buoy.  • 

A  third-class  nun  buoy,  red  No.  2,  has  been  placed,  in  18  teet  at  low 
water,  to  mark  the  east  side  of  the  channel  between  North  Entrance 
Buoy  and  Turn  Buoy. 

A  three-pile  wooden  beacon,  red  No.  0,  has  been  erected,  in  19  feet  at 
low  water,  close  to  the  channel,  on  the  east  side  of  the  entrance  to 
South  Cut. 

The  Jun(;tion  Point  Shoal  Beacon,  red  No.  6,  has  been  removed. 

A  two^pile  wooden  beacon,  red  No.  8,  has  been  erected,  in  19  feet  at 
low  water,  close  to  the  channel,  on  the  east  side  of  the  northern  end  of 
South  Cut. 

The  Red  Pile  Buoy,  No.  8,  has  been  removed. 

A  two-pile  wooden  beacon,  red  No.  10,  has  been  erected,  in  19  feet  at 
low  water,  on  the  east  side  of  the  south  entrance  to  North  Cut. 

A  two-pile  wooden  bea<*on,  red  No.  12,  has  been  erected,  in  19  feet  at 
low  water,  on  the  east  side  of  the  northern  end  of  North  Cut. 

Most  of  the  merchant  and  all  of  the  naval  steamers  frequenting  these 
waters  carry  electric  search  lights,  and  with  them  it  is  quite  easy  to 
pick  up  these  beacons  and  buoys  in  the  darkest  nights. 


REPAIRS. 


At  each  of  the  following-named  stations  repairs,  more  or  less  ex- 
tensive, were  made  during  the  year: 


682.  P'owey  RockH,  Fla. 

683.  Caryefort  Rcof,  Fla. 

684.  AUij?atc»r  Reef,  Fla. 

685.  Sombrero  Key,  Fla. 


687.  Saud  Key,  Fla. 

689.  Northwest  Passage,  Fla. 

691.  Dry  Tortugas,  Fla. 


DAY  OR  UNLIGHTED  BEACONS. 


No  changes  were  made  in  the  day  beacons  during  the  year,  except  in 
those  mentioned  under  the  head  of  Tampa  Bay. 


BUOYAGE. 


All  buoys  were  changed  during  the  year,  except  a  few  of  lesser  im- 
portance in  the  western  part  of  the  district,  which  could  not  be  reached 
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by  the  liglit-h<fiise  teiwler  Putnam,  Two  bell  buoys  of  tlie  four-cyHiider 
variety,  after  oue  year's  uho  iu  not  very  exposc<l  poHitiouH,  were  found 
to  be  practically  iuoperative.  Ou  ea(*li  buoy  one  of  the  east-iron  cylin- 
ders coutaiiiiiig  the  steel  balls  worked  loose,  apparently  by  its  own 
weight,  which  deadened  tlie  sound  made  by  the  other  balls.  One  of 
these  buoys  had  a  list  when  put  uito  the  water  which  couhl  not  be  cor- 
rected, and  the  other  did  not  float  perfectly  upright.  Kight  small 
buoys  aud  ai>pendages  were  lost.  Five  lost  buoys  were  recovered 
without  cost. 

•  Buoys  placed  during  the  year. 

One  wreck  buoy  in  the  southeast  part  of  Pensacola  Hay. 

One  wreck  buoy  to  mark  steamer  Cool^  in  Tampa  Hay. 

Three  buoys  to  define  the  channel  aud  mark  the  anchorage  in  the 
fine  harbor  of  Bahia  Uouda,  Hawk  C'luauH*!. 

Two  buoys  to  mark  Half- Moon  Shoal  and  New  (hound  Itocks,  west- 
ern end  of  Marquesas  Quicksands. 

Oue  buoy  ou  a  newly  made  shoal  in  Boca  Grande  entrance  to  Char- 
lotte Harbor. 

One  buoy  for  accommodation  of  the  fiilhiug  fleet  at  entrance  to  Sara- 
sota Pass  from  Tampa  Hay. 

Btnoys  discontinued^  no  longer  necessary. 

Junction  buoy,  Punta  Gorda  Shoal  buoy,  and  Live  Oak  Point  buoy, 
Charlotte  Harbor,  by  reason  of  the  establishment  of  beacons  to  mark 
their  respective  localities. 

Sand  Spit  buoy,  Pensacola  Bay. 

The  sea  birds  of  the  gulf  used  the  buoys  and  beacons  as  roosting 
places  to  such  an  extent  as  to  change  their  color.  It  was  found  neces- 
sary therefore  to  surmount  the  most  important  of  the  red  and  black 
buoys  aud  beacons  with  strips  of  wood,  through  which  copi)er  nails  were 
so  driven  as  to  present  their  sharp  points  uppermost,  and  thus  to  make 
them  untenable  as  i>erche8.  This  expedient  has  thus  far  proved  suc- 
cessful in  preserving  the  color  of  the  buoys. 

DEPOTS. 

Tortugas  {Fort  Jefferson),  Florida, — All  the  piles  standing  in  the  water, 
f  although  creosoted,  are  more  or  less  worm-eaten.  Some  of  the  plank- 
ing is  rotten.  It  is  estimated,  after  careful  examinati(m,  that  at  least 
|2,()00  will  be  required  to  place  this  wharf  and  shed  in  good  condition. 
Egmont  Key,  Florida. — The  wharf  needs  much  repair,  as  many  of  the 
f  8upiK)rting  piles  are  eaten  ofl:*  by  the  teredo.  All  the  fender  piles  are 
'  broken  and  much  of  the  planking  is  decayed.  The  cistern  is  in  jmor 
condition  aud  should  be  replaced,  as  should  the  x>ipes  laid  to  the  end  of 
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the  wharf  from  it,  8<>  that  the  light-hoiis^ijtenders  can  take  water  froia 
the  cistern.    New  rain-water  leaders  on  the  structures  are  also  needed. 

Key  West  buoy  depot  and  coal  shedj  Florida. — ^The  coal  shed  has  settled. 
about  5  feet  at  one  end  and  a  number  of  i>ile8  are  broken  or  badly  wonu- 
eaten.  Such  of  the  8ui»i)orting  piles  as  are  still  sound  may  be  driven 
tin  they  rest  ui)on  the  rock  and  a  follower  of  proper  length  fastened  to 
their  heads  with  an  iron  sleeve.  The  defective  piles  should  be  replaced 
with  the  new,  creosoted  iiiles.  Several  of  the  piles  under  the  wharf  re- 
quire renewal  and  also  some  of  the  stringers  and  planking.  Some  of 
the  fender  piles  must  be  replaced.  A  new  cistern  is  needed  and  it 
should  have  pipe  connections  leading  to  the  end  of  the  wharf,  so  that 
the  light-house  tenders  can  take  water  from  it.  Kew  rain-water  leader^^ 
are  needed  on  the  structures.  The  railway  ti*ack  should  be  replaced 
and  new  cars  for  canying  coal  and  buoys  supplied.  The  shed  should 
be  repaired  and  put  in  good  order.  The  wharf  was  restored  to  the 
Light-House  Establishment  and  a  laborer  is  to  be  placed  in  charge  ftt>ai 
July  1, 1891. 

Pensa4}ola,  Florida, — In  good  condition. 

•tenders.  ^ 

The  Laurel. — This  steamer  was  constantly  employed  at  the  regular 
supply,  insi)ection,  and  buoy  work  until  April  10,  1891,  wlien  she  was 
relieved  by  the  steam- tender  Putnam  and  sent  north  for  rei)air.  She 
(^leaned  255  buoys  and  painted  them  three  coats  each,  changed  240 
buoys,  landed  24  cords  of  fuel  and  67  rations  at  stations,  made  67  in- 
spection trips  and  her  crew  worked  seventy  days  at  the  diflFerent  depots. 
The  engineers  bushed  60,  and  repaired  25  buoys  while  away  from  the 
blacksmith  shop  at  Pensacola.  She  was  under  steam  two  hundred  and 
twenty-eight  days  and  fires  were  hauled  fifty-four  days.  In  doing  this 
work  she  steamed  8,033  nautical  miles  and  consumed  494  tons  of  coal. 
On  February  23,  while  steaming  np  Hawk  Chaimel,  the  starboard  pro- 
peller dropped  off  in  deep  water,  owing  to  the  breaking  of  the  shaft 
but  it  was  subsequently  recovered  by  sweeping. 

Ths  Putnam. — ^This  steamer  was  actively  employed  from  the  time  of 
her  arrival  in  the  district  in  place  of  the  Laurel.  She  cleaned  85  buoys 
and  painted  them  three  coats  each,  changed  78  buoys,  landed  4  cords 
of  fuel  at  stations,  made  19  inspection  trips,  and  her  crew  worked 
twenty-two  days  at  depots.  The  engineers  bushed  19  buoys  while 
away  from  the  blacksmith  shop.  She  was  under  steam  seventy  days 
and  fires  were  hauled  thirteen  days.  In  doing  this  work  she  steamed 
1,880  nautical  miles  and  consumed  114  tons  of  coal.  Althongh  the 
tenders  ran  275  nautical  miles  more  than  last  year,  they  consumed  85 
tons  of  coal  less. 

The  ArhutuH. — This  steamer  was  actively  employed  during  the  ve- 
ill  making;  Tc[>airs  to  the  light  houses  in  the  seventh  and  eighth  d"  ^ 
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tricts.  She  was  docked  and  1Mb  old  metal  was  taken  off  and  replaced 
with  new  where  required.  Calking  was  done  where  needed,  and 
other  minor  repairs  were  made.  A  starboard  crank-pin  shaft  was  put 
in,  the  machinery  was  thoroughly  repaired,  and  a  new  pair  of  composi- 
tion propeller  wheels  was  put  on.  During  the  year  she  ran  15,168  miles 
and  consiuned  639  tons  of  coal.    The  tender  is  in  excellent  condition. 

Hie  Glover. — ^This  schooner  was  actively  engaged  in  making  repairs 
to  the  various  light-stations  in  the  seventh  and  eighth  districts  until 
the  completion  of  repairs  at  Key  West  light-station  during  April,  1891, 
when  she  sailed  for  West  End,  La.,  in  Lake  Pontchaitrain,  where  the 
crew  was  discharged  and  the  tender  was  left  in  charge  of  two  watch- 
men. She  win  probably  be  put  in  commission  again  in  August,  1891. 
A  few  slight  repairs  were  made  and  a  steam  windlass  was  furnished 
for  use  in  hoisting  the  anchor.  The  tender  is  in  good  condition. 
10286  li  H 8 
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EIGHTH  DISTRICT. 

Tbe  ei^th  diiitriet  ext€ad»  horn  the  momtk  oftkePievfiteEHw.  the 
Umndary  betv«eD  Florida  and  Alabama,  to  Ae  Bio  Graade.  tteao«sk- 
wtstem  bonndafj  of  Texas,  and  UM-ladeB  afl  aids  to  aavi^tiaK  nm  tte 
Golf  eoafft  of  the  United  States  vitbin  tbese  linitA.  togrecks  witk  tkoiw 
in  Lakesi  Borgne*  Pontefaartraou  llanrepa;s>.  Grand  L^e^  and  Lake 
Cfakot.  and  ttn/:^  on  the  Mis!(is^«ip|M  Biver  below  Xew  Odeans.  La. 

Imn/p^or, — lieat.  Command^-  GecM^  B.  liringsltML  U.  S.  Xavy* 
until  hi.«  d€:atlu  Sefitember  19, 1890:  since  then  dm^amdier  Charicti^  J. 
i>arela y.  U.  S.  Xar^'.  Iintil  Jannaiy  L 1891,  who  was  succeeded  by  Coni- 
uiauder  LHrnnLs  W.  Mnllan,  U.  8.  Navy. 

J^ji^iii^r.— Capt.  Walfier  Lu  Flak,  C<»ps  of  En|^infHis  U.  S.  Axmy, 
nntil  F«fbniar>-  9. 1891:  since  tiien  Maj.  James  B.  Qnan,  Coips  of  En- 
gineers. U.  8.  Army. 

In  this  di.strict  there 


Lif^t-lioiMeft  and  beaeos  lights  Cnkeladin^  twelre  post-li^rtB  mt  tte  Ifini^ippi 

*  River,  Gnod  I^kf.  and  Lake  Cbiroti fiS 

Li|^lit-«hip^  in  p«p«ifion - - 3 

U^y  0r  nnlight^l  >i«*aroiw .  — 17 

fV^jf  «i(;nal  of^rafrd  f»y  «T*4m \ 

V«9%  Mgnals  operated  by  <-loek  work 11 

N^liiMlins  buoys  in  poAitioD 3 

Oth#'r  bnoys  in  po«ition S4 

aur^mtrx  Pam9if,  bnoy  tender  and  for  supply  and  inspeetion .,  \ 

Steamer  Arhmtm*,  for  eonstmetion  and  repair  in  tlie  serentb  and  eight k  diatrieta.  1 

Schooner  Cl0f«r,  for  constmetion  and  repair  in  the  seroKih  and  ci^th  diatzicto.  1 

LIGHT-HOrSSa. 

— .  Dog  Rirer  Bar,  Mobile  Baif,  Alabama. — ^The  f<dlowing  recom- 
meudatiou,  which  was  made  in  the  Board's  annual  reports  for  the  last 
three  years,  is  renewed : 

The  present  system  of  lights  is  not  sufficient  to  enable  Teasels  to  mn  np  to  Mobile 
at  ni;rht.  The  Board  therefore  renews  its  recommendation  of  last  year,  that  a  acrew- 
pile  stmctnre  be  established  earrying  a  foorth-order  flashing  light  at  abont  whei« 
the  npper  channel  beacon  now  stands,  near  the  second  bend  in  the  dredged  rhanneL 
For  this  purpose  an  appropriation  of  120,000  should  be  made. 

— .  The  Ship  Channel,  Mobile  Bay,  Alabama. — ^The  following  reeom- 
mendation,  which  was  made  in  the  Board's  annual  report  for  last  year 
L»  renewed : 

The  interests  of  commerce  reqnire  that  additional  aids  to  navigation  be  establiahed 
along  this  channel.  The  Borird  is  of  opinion  that  five  or  more  light-stations  ahoold 
be  built  along  the  ship  channel.  It  is  estimated  that  these  lights  can  be  established 
for  ISO.nnn,  and  it  is  recommended  thai  an  appropriation  of  this  amount  be  made 
therefor. 
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724.  Dog  River  Bar  and  Choctaw  Pass  Ohannel  (front  for  both)^  JJm- 
con  N'o.  2j  at  the  intersection  of  the  ajcis  of  Dog  River  Bar  and  Choi-taw 
Pass  Channels^  Alabama. — ^This  beacon  was  damagtxl  U}  hucIi  aii  o\t4'iit 
in  June,  1890,  by  lightning,  that  it  had  to  be.  entirely  rebuilt.  It  is 
now  in  good  condition. 

728.  Round  Island^  off  Pascagoula^  Misfdnsippi, — An  oil  house  was 
erected  and  minor  repairs  were  made. 

731.  East  Pa^cagoula  River,  Mississippi, — Thirty-six  tons  of  rock 
ballast  were  placed  in  firont  of  tlie  station. 

744.  Pass  ManchaCj  between  Lakes  Maurepas  and  P<mtchartrain,  hfuini- 
ana. — ^The  buildings  were  overhauled  and  put  in  thorough  repair.  A 
new  picket  fence,  250  feet  long,  with  a  gate,  and  four  rows  of  harhrd 
wire  on  the  bottom,  was  built  around  the  dwelling.  The  breakVater 
was  rebuilt  and  various  rei)air8  were  made. 

745.  Amite  Kiver^  Tjake  MaurcpaSy  Ijmisiana. — The  structure  was 
raised  and  repaired,  and  the  foundation  was  in  effect  renewed. 

746.  Chandeleup'j  Chandeleur  Island,  LouUiana, — A  new  dwelling  for 
the  assistant  keeper,  and  a  walk  on  crcosoted  piles,  were  erectctl  by 
contract,  and  600  barrels  of  oyster  shells  were  placed  at  the  base  of  the 
tower  for  its  protection. 

748.  South  Pass  East  Jetty,  mouth  of  the  Pass,  Louisiana. — This  stru<'- 
ture  consists  of  a  square,  white  pyramidal  wooden  tower,  with  green 
blinds,  surmounted  by  a  lantern  and  a  flagstaff,  with  a  gilt  ball  29  feet 
above  the  lantern.  A  fog-signal  house,  painted  like  the  tower,  stands 
alongside,  and  both  buildings  are  elevated  above  the  water  on  a  i)lat- 
fonn  supported  on  brown  piles.  The  focal  plane  is  54  feet  abov(».  mean 
sea  level  and  the  light  illuminates  the  entire  horizon.  During  thick  or 
foggy  weather  a  bell  will  be  struck  by  machinery  a  single  blow  every 
10  seconds. 

751.  South  Pass,  2  miles  from  the  end  of  the  jetties,  Louisiana, — At  this 
station  the  breakwater  was  extended  200  feet,  a  plank  walk  was  erected 
from  the  breakwater  to  the  keeper's  dwelling,  and  various  repaii*s  were 
made. 

752.  Southwest  PasSy  Louisiana, — A  new  store  and  oil  house,  16  feet 
by  28  feet  in  plan,  was  built  and  various  repairs  wi»re  made. 

754.  Head  of  the  Passes  beacon,  entrance  to  South  Pass,  Louisiana, — 
This  beacon  was  rebuilt  and  c<msists  of  a  brown,  si juare,  pyramidal, 
skeleton  iron  tower,  surmounted  by  a  bhick  lantern.  The  focal  plane 
is  48  feet  above  mean  sea  leveL 

757.  Cubits  Oap  Fog-Signal  Station,  at  Cubits  Gap,  Louisiana,  about 
2y000fe€t  above  Cubits  Oap  Post-Light, — ^I'his  bell  tower  was  erected  in 
March,  1891.  It  is  a  square  wooden  tower  built  on  four  crcosoted  ])iles 
and  is  26  feet  high.  The  tower  is  painted  white,  the  roof  brown;  it  is 
located  at  the  lower  point  of  Cubitus  (tap.  Tlie  nearest  house  to  the 
tower  is  at  a  distance  of  about  000  feet,  and  the  i>ilot's  station  is  about 
a  half  mile  distant. 
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763.  Barataria  Bay,  on  Grande  Terre  Island,  at  the  entrance  to  Ba- 
rataria  Bay,  Louisiana. — The  structures  were  thoroughly  overhauled 
and  put  in  good  order. 

766.  Southwest  Beef,  at  the  cntran<^  to  Ateliafaluya  Bay,  Louisiana. — 
The  structures  were  thoroughly  overhauled  and  put  in  good  order. 

774.  Calcasieu,  entrance  to  Calcasieu  River,  Louisiana. — ^A  new  kitchen, 
15  feet  by  30  feet  in  plan,  was  built,  and  connected  with  the  gallery  of 
the  light-house  by  a  wooden  platform.  The  walk  from  the  dwelling 
to  the  bank  of  the  river  was  rebuilt,  and  minor  repairs  were  made. 

784.  Point  Isabel,  entrance  to  Braaos  Santiago,  Oulf  of  Mexico, 
Texas. — ^By  the  act  approved  ]March  2, 1889,  there  was  appropriated 
$8,000  to  reestablish  the  light  at  this  place  and  the  United  States  at- 
torney ha^  commenced  proceedings  in  condemnation,  to  obtain  title  to 
the  site  required  for  the  light. 

REPAIRS. 


At  each  of  the  following-named  stations  repairs,  more  or  less  exten- 
sive, were  made  during  the  year: 


718.  Sand  Island,  Alabama. 

719.  Band  Island  Beacon,  Alabama. 

720.  Mobile  Point,  Alabama. 

726.  Battery  Gladden,  Alabama. 

727.  Horn  Island,  Mississippi. 
732.  Ship  Island,  Mississippi. 

734.  ("at  Island,  Mississippi. 

735.  Merrill  SlicU  Bank,  Mississi]ipi. 


743. 
747. 
753. 
764. 
775. 
777. 
779. 
IHi). 


C^hofnncte  River,  Louisiana. 
Pass  a  Loutre,  Louisiana. 
Head  of  the  Passes,  Louisiana. 
Timbalier,  Louisiana. 
Sabine  Pass,  Louisiana. 
Bolivar  Point,  Texas. 
Half-Moon  Shoal,  Texas. 
Red  Fish  Bar,  Texas. 


LIGHT-SHIPS. 


7' 


73.  Trinity  Shoal  Light- Vessel,  N'o.  iS,  Gulf  of  Mexico,  Lauisiana. — 
Solium  new  chain  was  supplied.  A  new  windlass  was  purchased  and 
will  be  put  in  soon.  A  new  set  of  boiler  tubes  will  also  be  put  in.  The 
vessel  is  well  kept. 

770.  Galveston  Light-  Vessel,  iYo.  J28,  Galveston  Bay,  Gulf  of  Mexico, 
Texas. — This  vessel  is  in  gcM)d  condition  and  well  kept. 


DAY  OR  UNLIGHTED  BEACONS. 


Tlic  beacons  are  in  fair  condition. 


FOG   SmNAI.   OPERATED  BY  STEAM   OR  HOT-AIR  ENaiNES. 

77;5.  Trinity  Shoal  high  t-  Vessel, ^o.  13,  Gulf  of  Mexico,  ivo  MWjiaiMi.— The 
12-incli  Steam  whistle  was  in  operation  135  hours,  and  consumed  about 
5  tons  of  coal. 
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BIJ(>VA<JK. 

The  buoyage  of  this  dintrirt  is  in  a  satisf'artory  coiMlitioii.  Kopairs 
were  made  to  27  iron  Imoys  by  coiitrart.  Soino  IHOlat  horns  of  rliuiii 
were  received  d^iriup:  tlie  year  and  a  t\irtlH*r  siip])ly  is  yet  to  Im*  fur- 
nished.    A  good  supiily  of  rhaia  for  the  ligiit  vessels  is  on  hjual. 

DKPOT. 

Port  Ua/Uy  Loiiisiuna. — The  coal  shed  and  wharf  are  in  trixwl  condition. 
The  buoy  shed  has  settled  considerably.  The  cisterns  now  in  nse  arc 
old  and  leaky,  too  small  for  the  needs  of  the  s(»rvicc,  and  hirg<T  ones 
are  needed.  An  oil  house  is  needed  at  this  phu^e  for  the  storai^e  of  the 
oil,  as  it  is  dangerous  to  store  the  oil  in  tiie  main  de]>ot  witli  otlier  sup- 
plies and  there  are  no  appliances  for  extinguishing  a  tire.  Tlic  wharves 
are  in  good  order.  The  light-house  land  runs  nearly  405  fe<»t  u])  tlie 
river  from  the  end  of  the  wharf,  and  this  wharf  should  be  (extended  at 
lea^t  200  or  more  feet  up  the  river,  and  the  present  dejiot  bnihling  also 
should  be  extended.  When  there  is  a  full  supply  of  spare  chains,  sink- 
ers, etc*,  on  hand,  these  articles  have  to  be  stretched  along  the  front 
wharf,  thus  in  a  manner  obstructing  it.  If  the  wharf  and  depot  are 
extended  it  will  relieve  the  foimdationof  a  good  deal  of  weight  and 
thereby  insure  its  safety.  Its  repair  will  be  conunenced  soon.  The  sup- 
plies stored  in  this  depot  are  in  good  condition  and  cared  for  as  well  as 
circumstances  will  permit. 

TENDERS. 

The  Fansy, — This  steamer  was  employed  during  the  year  in  attend- 
ing  to  the  buoyage  of  the  district,  supplying  light-vessels  and  stations 
with  rations,  fuel,  and  general  supplies,  transporting  gc^.neral  supplies,  re- 
ceived from  the'  general  deix)t,  from  New  Orleans  to  the  depot  at  Port 
Bads,  and  conveying  the  inspector  on  his  quarterly  visits  of  insi>ection  to 
the  vessels  and  stations  in  the  district.  During  the  year  she  placed  2 
buoys,  replaced  9,  changed  70,  cleaned  and  painted  109,  recovered  0, 
and  did  seven  days^  work  at  the  buoy  and  supply  depot.  She  steamed 
10,020  mUes  and  consumed  about  o50  tons  of  coal.  A  contract  is  now 
being  made  for  repairs  to  the  boiler.  The  engines  are  in  a  bad  condi- 
tion and  are  liable  to  give  out  at  any  time,  and  that  time  may  be  at  a  criti- 
cal moment.  This  tender  should  always  be  in  a  first-class  condition,  as 
the  district  comprises  a  large  extent  of  seacoast,  and  in  the  western 
portion  of  it  especially  the  distances  between  the  stations  are  great, 
and  there  is  no  harbor  between  the  Mississippi  River  passes  and  Gal- 
veston except  Sabine  Pass  that  she  can  enter,  and  this  only  in  the 
daytime. 

The  Arbutus. — ^This  steamer  was  actively  employed  during  the  year 
in  making  repairs  to  the  light-liouses  in  the  seventh  and  oighth  districts. 
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During  the  year  the  tender  was  docked  and  the  old  metal  was  taken 
off  and  replaced  with  new  where  required.  Calking  was  done  where 
necessary,  and  other  minor  repairs  were  made.  A  new  starboard  crank 
pin  shaft  waspnt  in,  the  machinery  was  thoroughly  repaired,  and  a  new 
pair  of  ex)mpo8ition  propeller  wheels  was  put  on.  Dufing  the  year  she 
ran  15,168  miles  and  consumed  639  tons  of  coal.  The  tender  is  in  ex- 
cellent condition. 

The  Clover, — This  vessel  was  also  actively  employed  during  the  year 
in  making  repairs  to  tlie  various  light-stations  in  the  seventh  and  eightli 
districts  until  the  completion  of  repairs  at  Key  West  light-station  dur- 
ing the  month  of  April  last,  when  she  sailed  for  West  End,  La.,  in  Lake 
Poutchartrain,  where  the  crew  was  discharged  and  the  tender  left  in 
charge  of  two  watchmen.  She  will  possibly  be  replaced  in  commission 
in  the  latter  part  of  July,  1891.  A  few  slight  repairs  were  made  and  a 
steam  windlass  was  furnished  for  use  in  hoisting  anchor. 
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The  nintli  district  mclndes  all  aide  to  nayigation  on  Lnke  Michigan, 
Gre^i  Bay,  and  tributary  waters,  and  the  Straits  of  Mackinac,  went  of 
a  line  drawn  across  the  straits  from  Old  Mackinac  Toiiu. 

Inspector. — Commander  Charles  E.  Claik,  U.  S.  Navy,  to  April  30, 
1891^  since  then  Commander  Nicoll  Ludlow,  U.  S.  Navy. 

Engineer. — ^Maj.  William  Ludlow,  Corps  of  En^ineerH,  U.  8.  Army. 

There  are  in  ttiis  district — 

Ligfat-honaes  and  beftoon  lights 90 

FogsignalB  operated  by  steam 14 

Fog  signals  ox>erated  by  olookwork 6 

Uaoys  in  position 64 

Steamer  DeMiay  bnoy  tender,  and  for  supply  and  inspei'tion 1 

Steamer  WtarringUm,  Ibr  repair  and  constractifMi \ 

LIGHT-HOUSKS. 

962.  Old  Maekinao  Pointy  Straits  of  Mackinac^  Michigan. — The  act 
approved  March  2, 1889,  appropriated  $5,500  for  this  steum  fog  signal. 
The  land  was  purchased  and  the  deed  Avas  reex)rded  in  June,  1890. 
Work  was  begun  July  1  and  completed  October  9,  1890.  The  Kigual 
was  operated  for  the  first  time  on  November  5,  1890.  The  well  for  tho 
water  supply  for  the  fog  signals  was  deepeiie<l  iu  January  to  provide  a 
better  supply.  An  addition  to  the  lauding  c^rib  12  feet  square  was  built 
under  the  direction  of  the  keeper  to  aid  iu  the  landiug  of  fog-signal 
supplies.  This  was  completed  in  June.  The  act  approved  March  8, 
1891,  appropriated  $20,000  for  the  construction  of  a  light-house.  At 
the  end  of  June,  1891,  the  preliminary  plans  were  nearly  completed. 

965.  White  Shoal^  Lahe  Michigan^  Michigan, — The  light  shij),  with  fog 
signal,  is  being  built  under  contract,  as  hereinafter  stated. 

966.  Simmons  Reef^  Lake  Michigan^  Michigan. — ^The  act  approved 
March  2, 1889,  appropriated  $60,000  for  the  establishment  of  a  light 
and  fog  signal  on  this  reef.  This  amount  was  inadequate  and  an  addi- 
tional appropriation  was  asked.  Pending  this  the  act  apjiroved  JVlarcli 
3,  1891,  authorized  the  use  of  the  $60,000  already  ai)propriated  for 
buildiug  three  light-ships,  to  be  stationed  respei^tively  on  Simmons 
Beef,  White  Shoal,  and  Grays  Reef.  The  ships  are  of  special  design ; 
they  have  wooden  hulls,  are  100  feet  long,  18  feet  beam,  and  14  feet 
deep,  with  steam  power  for  propulsion  and  fog  signal,  and  are  to  cost 
$15,000  each.  The  light-ships,  which  are  being  built  by  contract,  vqW 
be  on  their  stations  during  this  season. 

967.  Orays  Reef,  Lake  Michigan,  Michigan. — ^The  light-ship,  as  above 
stated,  is  now  being  built  under  contract. 

969.  Skilligallee,  Lake  Michigan,  Michigan. — Tlie  work  of  substituting 
10-inch  steam  fog  whistles  for  the  steam  sirens  that  were  in  use  at  this 
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station  was  commenced  on  Ortobor  4,  and  on  November  14,  189(),  wa« 
completed. 

971.  Beaver  lalandj  Lake  Michujaii^  Michigan. — Tlio  act  appi'ove<l 
Mait^h  2, 1889,  appropriated  (5,500  for  tlie  establishment  here  of  a  steam 
fog  signal.  The  materials  and  men  were  landed  on  the  island  Augast27, 
1890,  and  the  building  of  the  signal,'  including  a  landing  and  water- 
supply  crib,  8  feet  wide,  32  feet  long,  and  27  feet  high,  was  complehMi 
November  30.  As  the  signal  at  Hkilligallee  was  a  siren,  and  it  was 
thought  best  to  have  a  steam  whistle  at  that  station,  the  sirens  were 
transferred  to  Beaver  Tsland.  A  tramway,  142  feet  long  and  5  feet 
wide,  for  landing  coal  and  supplies,  was  built  to  lead  from  the  landing 
to  the  signal.  Some  167  feet  of  sidewalk,  3  feet  wide,  were  laid  around 
the  tower  and  the  dwelling  was  rebuilt.  The  platform  and  stairs  lead- 
ing from  the  tower  on  the  bluff  to  the  lake,  wliich  ^ere  rotten  and  in  a 
dangerous  condition,  were  renewed.  Five  ilight-s  of  stairs  and  five  i)lat- 
forms,  120  lineal  feet  long  in  all,  were  entirely  renewed.  A  hand  rail 
for  the  inside  tower  stairs  was  put  in  place  and  many  minor  repairs 
were  made. 

972.  LitUe  Traverse^  Lake  Michigan^  Michigan. — Connection  was  made 
with  the  city  mains  to  Airnish  the  station  with  a  supply  of  water  for 
domestic  purposes  and  for  protection  against  fire.  The  supply  of  water 
is  good.    Various  repairs  were  made. 

974.  South  Fox  Island^  Lake  Michigan^  Michigan. — ^The  following  rec- 
ommendation, which  was  made  in  the  Board's  last  annual  report^  is 
renewed: 

'The  passage  between  South  Fox  and  Manitou  Islands  is  much  used  by  vessels, 
which,  because  of  the  outlying  shoals  south  of  the  Fox,  cither  keep  near  the  South 
Fox  Island  light  or  off  the  north  end  of  Manitou.  It  is  therefore  recommended 
that  a  steam  fog  signal  be  established  at  South  Fox  Island  light-station^  Lake 
Michigan,  at  a  cost  not  exceeding  $5,500,  and  that  an  appropriation  of  that  amount 
be  made  therefor. 

Some  repairs  were  made. 

975.  Ghrand  Traverse^  Lake  Michigan^  Michigan. — ^A  two-story  wooden 
barn  was  built.  It  is  18  feet  wide,  24  feet  long,  and  16  feet  high,  with 
a  pitched  shingle  roof. 

978.  Point  Betsey y  Lake  Michigan,  Michigan. — ^The  act  approved  March 
3, 1891,  appropriated  $5,500  for  the  establishment  here  of  a  steam  fog 
signal.  Contract  was  made  on  June  23, 1891,  for  the  construction  of 
the  duplicate  fog-signal  boilers  and  machinery.  A  new  fourth-order 
lens  for  this  station  was  ordered  last  winter. 

979.  Frankfort  Pierhead,  Lake  Michigan,  Michigan. — ^A  fog  bell  i 
needed  <as  an  adjunct  to  the  pierhead  light  in  thick  weather  when  tb 
light  can  not  be  seen.  The  Board  does  not  favor  the  use  of  bells  fc 
such  purposes  as  a  rule,  but  it  makes  an  exception  in  this  case  for  ct 
\ious  reasons.    It  is  estimated  that  a  bell  with  proper  striking  appari 
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tus,  to  be  ox)erat6d  by  machinery,  can  be  adjiiHt4'xl  to  the  tower  at  a  cost 
not  exceeding  $1,000^  and  it  is  recommended  that  an  appropriation  of 
that  amount  be  made  for  this  purpose.    Some  repairs  were  ma<le. 

980, 981.  Portage  Lake  Pierhead  Ranife^  Porta4fe  LaJce  Harbor j  Jjuke 
Michigan^  Michigan. — Portage  Lake  occupies  a  position  in  the  danger- 
ous bight  between  Point  Betsey  and  Big  Point  Hable,  and  for  several 
years  has  been  under  improvement  by  the  United  Stiites  as  a  harbor  of 
refuge  for  the  general  commerce  of  the  lake.  The  width  of  entranee, 
<*(80  feet,  is  exceeded  by  but  one  of  the  harbors,  Grand  Haven,  on  tlu*. 
cast  shore  of  the  lake,  and  while  the  works  still  lax^k  much  of  their  pro- 
jected development  and  the  entrance  depth  is  as  yet  by  no  means  what 
it  is  designed  to  secure,  the  completion  of  the  harbor  will  funiish  a  val- 
uable shelter  in  caae  of  need,  and  it  has  been  shown  that  in  its  present 
condition  the  harbor  would  be  of  service  if  it  were  so  marked  by  lights 
as  to  x>ermit  its  use  after  dark.  Plans  and  specifications  were  made 
therefore  for  the  establishment  of  a  gasoline  pierhead  fixed  red  light  of 
the  fifth  order,  and  a  fixed  red  tubular  lantern  pierhead  range-light  at 
this  place.  Construction  was  begun  on  March  16  and  completed  early 
in  May.  The  lights  were  exhibited  for  the  first  time  on  the  night  of 
April  30, 1891.  The  lights  stand  near  the  outer  end  of  the  north  pier, 
this  being  the  only  portion  of  either  pier  that  would  support  them.  The 
best  water  is  now  near  the  north  pier,  but  it  is  probable  that  when  the 
construction  is  completed  the  channel  will  occupy  a  more  nearly  c<*ji- 
tral  position,  and  inasmuch  as  the  harbors  on  the  east  coast  are  in  gen- 
eral lighted  on  the  south  side,  the  Portage  Lake  lights  should  be  pla(;ed 
on  the  south  pier  for  the  sake  of  uniformity.  The  focal  plane  of  the  main 
light  is  40  feet  above  the  level  of  the  lake,  and  it  can  be  seen  from  2  to  3 
mile^  in  clear  weather.  The  structure  is  a  square  wooden  tower  painted 
white,  surmounted  by  a  black  iron  lantern  with  a  brown  parapet.  The 
lower  part  of  the  tower  is  open  framework,  but  the  upper  part  is  inclosed 
for  a  watchroom.  A  dwelling  for  the  keeper  should  be  erected  on  the 
south  shore,  as  there  are  but  few  houses  in  the  vicinity  which  could 
be  used  as  quarters.  The  estimated  cost  of  the  building  proposed  is 
93,5(K),  and  it  is  recommended  that  an  appropriation  of  that  amount  be 
made  for  this  purpose. 

980,  987.  Ludington  Pierhead  Range^  Lake  Michigan,  Michigan. — After 
the  completion  of  the  extension  of  the  south  pier  in  the  fall  of  1890  the 
pierhead  light  was  moved  out  750  feet  to  tlie  third  crib  from  the  end  and 
converted  into  a  gasoline  light,  with  a  tubular  lantern  range  light  at  the 
outer  end.  A  guide  rope,  stapled  to  the  mooring  posts,  was  provided  to 
aid  the  keeper  in  reaching  the  light.  A  pierhead  light  was  erected  at  the 
outer  end  of  the  north  pier,  carrying  a  tubular  lantern  on  a  post  25  feet 
above  the  lake  level.  The  unused  elevated  walk  now  on  the  west  pier  at 
Michigan  City  will  be  taken  down  and  rebuilt  at  Ludington  to  prolong 
tiie  walk  there. 
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The  following  reconnnendatjon,  which  was  mad 
two  annual  reports,  is  renewed: 

The  work  of  extending  the  aonth  pier,  on  which  a  light  1 
18T0,  ia progteaaing  rajiiilli,'.  nnd  will  boou  bo  coinp1et«il. 
long  been  needed  here,  but  it  was  ilt^nied  imprui'ti:-iil)le  to 
WBB  finiahed.  It  is  estimated  that  the  Bigoal  will  cost  t5,3< 
that  this  ajDOunt  be  appTOpriated  therefor. 

There  is  no  dwelling  at  this  station  for  a  kee 
The  Board  estimates  that  oue  can  be  built  for  i 
mended  that  an  appropriation  of  this  amount  be  d 

988.  Pent  Wat^  Pierhead  (front);  Lake  Michiga 
with  a  tnbular  lantern  25  feet  above  the  lake  lev 
outer  end  of  the  south  pier,  to  form  with  the  main  ] 
lor  entering  the  harbor.  The  light  was  shown  or 
15, 1890,  for  the  first  time. 

995.  Muskegmi  Picrkeadf  Lake  Michigan,  Mickii 
feet  of  elevated  walk  were  rebuilt.  A  poist  for  si 
oi>erating  the  light  shown  from  the  post  at  the  t 
pier  was  pla<'ed  midway  between  the  beacon  and 
■ier,  and  an  additional  wire  for  operating  the  hgh 
iron  bi-ackets  for  suppoiting  the  operating  wire 
light  and  intermediate  posts,  and  various  minor  n 

(JOS.  Grand  Haven  PUrkead,  Lake  Michigan,  Mi 
ing  posts  for  the  ukc  of  the  light-house  tender 
near  the  fog  signal  liouse.  Au  8-foot  wooden  tan 
of  the  signal  houses  for  a  water  supply  for  the  fc 
riouB  repairs  were  made. 

!I99.  Holland  Pierhead  (front),  Lake  Mi<:higan,  A 
the  outer  end  of  the  south  pier,  from  which  was 
liintem,  was  carried  away  on  the  night  of  Sept< 
Breakaway  while  trying  to  enter  the  harbor  dar 
The  post  was  i-ebuilt.  A  temporary  light  was  a 
struction. 

1005.  St.  Joseph  Pierhead,  Lake  Michigan,  Mich 
shed  was  built.    Various  repairs  were  made, 
mendations,  made  in  the  Board's  last  annual  repi 

This  port  is  ahoat  nidn'ay  between  Chicago  and  Grand 
sive  lake  commerce.  During  thick  wentlier  ateomera  find 
harbor,  as  the  eonud  of  the  bell  at  the  light-tower  is  iueffi 
ao  aa  a  shoa]  Ilea  i>ff  the  entrnnce  and  close  to  the  track  of 
Chicago,  ontaide  of  which  the  bell  is  barely  andible,  b 
Koard  fonaiders  tlint  a  steam  fog  ai^al  is  ueedod  at  this 
liahcil  for  t6,000.  The  Board  recommends  that  an  sppiop 
made  therefor. 

1008.  Ohicago  Breakwater  (south),  Lake  Miehiga 
was  converted  into  a  gasoline  light.    Thegas  ma 
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in  the  watchroom  and  all  pipe  fittings  and  conne^^tions  were  made. 
Thia  new  light  was  tested  on  the  night  of  January  24, 1891,  and  found 
to  be  Batis£a€tory. 

1011.  Chicago  Pierhead^  Lake  Michigim^  Illiium. — ^Tliis  light,  on  Feb- 
ruary 10, 1891,  was  converted  into  a  gasoline  light.  The  striking  ap- 
paratus of  the  fog-bell  machinery  was  taken  apart,  chicaned,  and  put 
into  good  condition.  A  tubular-lantern  light  was  established  on  the 
east  end  of  the  pier  to  form  a  range,  and  a  cable  82  feet  long  was 
sketched  firom  the  tower  to  the  post.  The  height  of  the  post  above  the 
I      pier  deck  was  24  feet. 

f  1012.  Cki€a>go  Eiverj  Lake  Michigan^  Illinois. — ^This  station  was 
f  scorched  by  a  fire,  which  started  in  the  adjoining  lumber  yard  in  the 
early  part  of  August.  The  damage  done  was  repaired,  and  at  the  same 
time  the  station  was  overhauled  and  put  into  good  order. 

lOlS.  Chicago  Harbor ^  Lake  Michigan^  Michigan. — ^The  act  approved 
August  30, 1890,  appropriated  915,000  additional  to  the  $36,000  in  the 
aet  approved  March  2, 1889,  making  a  total  of  951,000,  a  small  enough 
sum  considering  that  the  light  wiU  be  the  leading  one  in  the  most  im- 
XK)rtant  harbor  on  the  lakes,  and  the  act  required  its  construction  on 
an  independent  crib  site  in  23  feet  of  water  near  the  end  of  the  outer 
breakwater,  and  2  miles  from  shore,  and  to  include  a  fog  signal  also. 
Plans  and  specifications  for  the  tower  were  made,  and  in  May  proposals 
were  asked  for  the  construction,  delivery  atthe  site,  and  the  completion 
of  the  iron  tower  and  its  adjuncts,  and  contract  was  made  with  the  low- 
^  est  bidder.  Bids  for  building  the  duplicate  fog-signal  boilers  and 
machinery  were  oi>ened  June  1,  and  contract  therefor  was  made  on 
June  23, 1891,  for  their  delivery  at  the  light-liouse  depot,  Detroit,  on 
September  1, 1891.  The  ])lans,  etc,  for  the  superstructure  of  the  found- 
ation crib  were  being  prei)ared  at  the  close  of  the  fls(»nl  year. 

1022.  Racine  (Root  Riter)^  Lake  Michigan^  Wisconsin, — ^A  well  60  feet 
deep  was  driOed  with  a  2^-inch  pipe,  and  a  pump  and  sink  were  pro- 
vided to  furnish  the  station  with  a  good  supply  of  water  for  domestic 
uses. 

1025.  Milwaukee  Pierheord^  Lake  Michigan^  Wisconsin. — ^Tlie  damage 
done  to  the  station  by  the  violence  of  the  sea  on  the  night  of  January 
1, 1891,  was  repaired.    Other  necessary  repairs  were  made. 

1029.  Sheboygan  Pierhead^  Lake  Michiga/n^  Wisconsin. — ^Four  posts  of 
the  elevated  walk,  which  were  torn  out  by  the  Goodrich  Transportation 
Comjiany  steamers,  were  replaced,  and  the  cost  was  paid  by  the  Com- 
pany. Another  post,  which  was  accidentally  broken  by  a  sailing  vessel, 
was  also  replaced  and  five  rotten  ones  were  renewed. 

1031.  Manitowoc  Pierheady  Lake  Michigan,  Wisconsin. — ^The  light- 
house which  was  moved  somewhat  out  of  position  during  the  storms  of 
last  winter,  was  replaced  and  new  braces  and  a  main  post  were  pro- 
vided*   Various  rei)airs  were  made. 
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1033.  Twin  River  Point,  Lake  Miahigan,  M'inrotiJiiv. — Th<>niaterift 
workmen  foi"  the  establisliment  of  this  I'og-sigiiiil  Mtatiou  were  la 
liere  oa  July  17, 1890.  A  conci'ete  flooi  was  laid  in  tlifi  signal  In 
200  feet  of  sidewalk,  2  feet  wide,  were  laid  from  the  dwelliTig  U 
siguftl  house,  and  to  within  30  feet  of  the  lake  shore.  The  fog  s 
was  started  on  October  10, 1800,  Various  repairs  were  made, 
tower,  owing  to  defective  brick  used,  is  in  had  condition.  Plan 
Iiandiug  and  staying  the  stnictur©  are  under  consideration. 

1034.  Keiravitee  Pierhead,  Wiseon»in. — A  SJO-foot  wooden  boat 
was  built. 

1035.  Aknapec PierJtead, LaJce Michigan,  Wiaconsin. — Theactappr 
March  3,  1891,  appropriated  $2,500  for  range  or  pier  lights  at 
entrance.    These  will  be  erected  this  season. 

1036.  Sturgeon  Bay  Oanal  Pierhead,  Wiscon^n. — Some  310  linea' 
of  tight  board  fence  were  boilt  to  protect  the  station  against  the  dri 
sand.  The  fog  signal  machinery  received  a  thorough  overhaulin( 
varioas  repairs  were  made.  The  following  recommendation  wliicl 
made  in  the  Board's  last  annuid  report  is  renewed: 

A  large  and  iorTeaBing  commerce  pasaea  the  canal  light,  both  up  niid  don 
lake  and  throagh  the  caual  to  and  from  Green  Bay.  The  preaent  light  on  the 
pierhead  ia  flaahing  ted  of  the  eixth  or  smallest  order,  and  ia  inndeqnatti  in 
iiud  elevation.  The  establiehment  of  a  new  coast  light  on  shore  neat  to  the 
keeper's  dwelling  haa  already  been  lecomuieuded,  and  that  tecomniendation  i 
renewed.  The  eatimated  coat  ia  120,000,  and  it  ia  recommended  that  au  app 
Htion  of  that  amonnt  be  made  therefor. 

1040.  Porte  des  Marts  {Pilot  Island),  Wisconsin. — A  boat  landiD 
feet  wide  and  48  feet  long,  waa  built  on  the  west  side  of  the  islant 
completed  in  July.  It  was  built  of  logs  picked  up  along  the  she 
the  adjacent  islands,  and  filled  with  bowlders  taken  irom  the  ie 
The  well  of  the  fog  signal  ^o.  2  was  deepened  and  enlarged  at  thi 
torn,  and  the  well  of  signal  No.  1  was  also  enlarged  to  provide  a  I 
water  supply  for  the  fog  signals.  The  keeper  used  10  pounds  of  i 
mite  and  blasted  the  rock  in  front  of  the  boat  landing,  to  pr 
deeper  water,  in  December,  1890.  The  characteristic  of  the  ligh 
be  changed  from  fixed  white  to  fixed  red,  as  soon  as  the  lens  a 
obtained.  The  following  recommendation  made  in  the  last  two  ai 
reports  of  tlie  Board  is  renewed : 

Range  lights  and  a  fog  signal  on  tbe  southwest  side  of  Plum  Island  will  be 
valuable  addition  to  the  aida  to  navigation  in  the  Porte  dcs  Morta  Passage 
BoAtd  is  of  opinion  that  they  ahonld  bo  establiabid  on  Plum  Island,  and  haa  ; 
ommeuded  in  its  report  of  7th  January,  1890.  They  can  he  built  for  $21,000,  a 
Board  renews  its  lecommeudation  that  an  appropriation  of  that  amount  be 
therefor. 

1041.  Pottawatomie,  TTisconsiji.— The  materials  for  aboathons< 
ways,  including  a  4-ton  hoisting  winch,  were  bought  and  deliver 
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tbe  light-house  depot,  Detroit,  and  will  be  lauded  ut  the  ntation  fioou, 
when  the  work  will  be  done. 

— ,  Little  Chill  Islandy  8t  Martin  Passage,  entrance  to  Oreen  Boa/j 
Lake  Michiga/n^  Michiga/n, — St.  Martin  Passage,  though  rehitively  nar- 
row, is  deep  and  clear,  and  could  be  made  by  a  light  and  fog  signal  on 
Little  Gull  Island,  and  another  on  the  northwest  end  of  St.  Martin,  a 
very  excellent  passage.  It  is  proposed,  therefore,  to  establish  a  light 
and  fog  signal  on  Little  Oull  Island.  It  is  estimated  that  these  can  be 
built  for  $20,000,  and  it  is  recommended  that  an  appropriation  of  that 
amount  be  made  for  this  purpose. 

— .  8t  Martin  Island,  8t.  Martin  Passage  between  8t.  Martin  and  Little 
OvU  IslandSj  entrance  into  Oreen  Bay,  Lake  Michigan,  Michigan. — The 
passage  between  St.  Martin  and  Little  Oull  Islands,  if  marked  by 
lights  and  fog  signals,  would  be  much  safer  than  Poverty  Island  Pas- 
sage, as  the  entrance  is  capacious  and  unobstructed.  A  fourth-order 
liglit  and  a  fog  signal  should  be  established  on  the  northwest  end  of  St. 
Martin  Island.  It  is  estimated  that  they  can  be  built  for  $15,000,  and 
it  is  recommended  that  an  appropriation  of  this  amount  be  made  for 
that  purpose. 

— .  Eleven-Foot  Shoal,  Oreen  Bay,  Michigan. — The  following  recom- 
mendation, which  was  made  in  the  Board's  last  annual  report,  is  renewed : 

The  act  of  March  2,  1889,  anthorized  the  constriiction  of  a  light  on  Eleveu-Foot 
Shoal  at  a  cost  of  $60^000;  but  made  no  provision  for  a  fog  nignal.  One  is  as  ueceM- 
sary  aa  the  other,  and  both  are  required  for  the  largo  cuminerce  out  of  Litth)  Bay 
do  Noquette.  The  Amount  named  in  the  act  should  be  increased  from  $60,000  to 
1100,000.  The  Board  recommends  that  an  appropriation  of  $100,000  be  ma<lc  fortliiN 
parpoee.  A  light-ship  can  be  hired  for  the  season  at  a  cost  of  $2,500.  It  is  recom- 
mended that  measures  be  taken  to  t-emporarily  maintain  a  floating  light  hero  until 
the  light  and  fog  signal  are  put  into  operation.  The  Board  recommends  that  an 
appropriation  of  this  amount  be  made  therefor. 

1043.  8eul  Choix  Pointe,  Lake  Michiga/n,  Michigan. — In  the  absence 
of  any  additional  appropriation  for  this  station,  a  revised  estiuiate  of 
C4>st  for  its  construction  was  made  and  directions  were  given  tor  the 
purchase  of  the  material  in  open  market  and  for  doing  the  work  by 
hired  labor.  The  work  will  be  commeuced  soon,  and  it  is  hoped  that 
the  station  will  be  completed  this  fall.  A  4-ton  hoisting  winch  was 
purchased  for  use  in  connection  with  the  keeper's  boat.  The  following 
recommendation,  which  was  made  in  the  Boards'  last  annual  reiwrt,  is 
renewed : 

It  has  now  become  evident  that  the  interests  of  navif]:ation  require  tlie  ostablish- 
ment  of  a  steam  fog  signal  here.  It  will  cost  not  exceeding  $5,500.  TJie  Board 
recommends  that  an  appropriation  of  that  amount  be  made  therefor. 

1044.  tiqu4iw  Island,  Lake  Michigan,  Michigan. — The  act  approved 
March  3,  1891,  provided  $25,000  for  establishing  a  light  and  fog  signal 
on  i:><|uaw  Island  to  mark  the  northern  passage  leading  through  tlu^ 
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Straits  of  Mackinac.  Contract  was  made  for  the  construction  of  the 
duplicate  fog-signal  boilers  and  machinery  on  June  23, 1891,  and  for  its 
delivery  on  September  1, 1891,  at  the  light-house  depot,  Detroit.  Nego- 
tiations are  in  progress  for  the  purchase  of  the  light-house  site,  and  plans 
for  the  station  are  being  prepared. 

— ,  Gladstone,  Little  Bay  de  Noqnette^  an  extension  of  Oreen  Bay^  Mich  i- 
gan, — The  following  recommendation,  made  in  the  Board's  annual 
reports  for  the  last  three  years,  is  renewed: 

• 

It  is  stated  that  the  plans  of  the  Minneapolis,  Sault  Ste.  Marie  and  Atlantic  Rail- 
roody  now  in  process  of  execution,  will  give  to  Gladstone  the  most  important  ship- 
ping in  these  waters,  and  that  every  year  will  augment  it«  importance.  It  is  stated, 
that  last  year  nearly  300  vessels  entered  that  harhor,  and  it  is  expected  that  next  year 
the  number  wiU  exceed  1,000.  A  light  either  on  Sanders  Point  or  Squaw  Point  will 
answer  the  purpose  of  guiding  into  Gladstone'  Harbor,  at  least  for  the  present.  It 
1h  estimated  that  a  site  can  be  obtained  and  proper  structures  can  be  erected  for  the 
establishment  of  a  proper  light  at  a  cost  of  $10,000. 

liecommendation  is  made  that  an  appropriation  of  that  amount  be 
made  therefor. 

1046.  Escanahay  on  Sand  Pointy  Green  Bay,  Michigan. — ^The  following 
recommendation,  which  was  made  in  the  Board's  last  annual  report,  is 
renewed : 

A  steam  signal  here  is  not  essential,  as  the  navigation  of  Little  Bay  de  Noquette  is 
quite  unobstructed,  and  with  a  steam  whistle  on  Eleven-Foot  Shoal  a  vessel  should 
be  able  to  reach  the  point  with  reasonable  safety.  A  fog  bell  struck  by  machinery 
in  the  light-station  at  Escanaba,  on  Sand  Point,  would  be  a  valuable  addition  to  the 
K(;rvice  of  this  station!  It  can  be  set  up  for  about  $1,100.  It  is  recommended  that 
an  appropriation  of  this  amount  be  made  therefor. 

Repairs  were  made. 

1047.  Oedar  River,  Michigan. — ^A  keeper's  dwelling,  with  outbuildings 
and  elevated  walk,  was  built  on  a  site  donated  by  Hon.  Jesse  Spaulding, 
of  Chicago.  Portions  of  the  lot  were  filled  in  and  graded.  The  lot  was 
entirely  fenced  in  with  276  feet  of  board  fence  and  427  feet  of  picket 
fence.  A  brick  cistern  was  put  in  the  cellar.  The  ground  immediately 
surrounding  the  dweUing  for  a  space  170  feet  long  and  100  feet  wide 
was  filled  in  to  raise  the  grade  so  as  to  slope  away  from  the  buildings. 
A  brick  oil  house  was  built  with  a  capacity  of  300  gallons. 

Eange  lights  were  erected  on  the  east  pier  500  feet  apart.  The  lights 
were  exhibited  on  the  opening  of  navigation,  1891.  Walks  around  the 
building  are  being  laid  and  the  lake  front  of  the  lot  is  being  graded. 
The  work  was  still  in  progress  when  the  year  closed. 

1051.  CJiambers  Island,  Wisconsin, — This  station  was  repaired  in  Oc- 
tober. The  boathouse  was  moved  16  feet  nearer  the  lake  shore  and 
new  boatways  provided.  The  old  landing  crib  was  removed;  a  new  one 
was  built,  and  the  old  crib  was  placed  at  the  outer  end.  The  sidewalk 
around  the  tower  and  dwelling  was  renewed.  A  well  45  feet  dee])  was 
driven,  and  an  open  frame  tower  37  feet  high,  10  feet  square  at  the  base, 
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wa»  erected  overit^  to  carry  a  10- foot  windmill  with  a  force  pump  and  a 
tank  of  2,250  gallons'  capacity,  to  provide  the  station  with  water  for  do- 
mestic uses  and  for  fire  protection.  Materials  for  a  two-story  barn,  and 
minor  repairs  to  the  keeper's  dwelling,  were  delivered  at  the  station. 

1052.  Menominee  Pierhead^  Michigan, — ^The  fourth-order  lens,  to  take 
tiie  place  of  the  present  fifth  order,  was  delivered  at  the  station  last 
spring.    It  will  soon  be  set  up. 

1054.  Sherwood  Pointy  Wisconmn. — ^The  act  approved  August  30, 
1890,  appropriated  $100  for  a  small  piece  of  land  required  for  an  ap- 
proach to  the  station  in  front.  The  land  was  purchased  and  the  deed 
wart  duly  recorded.  A  woodshed  was  built  and  various  repairs  were 
made.    A  machine  fog  bell  is  to  be  fhniished  to  this  station. 

1O50.  Dunlap  Reef  Range  {rear)^  Wisconsin, — ^The  deck  of  the  light- 
house crib  was  taken  up  and  entirely  renewed;  the  fence  surrounding 
the  buildings  on  the  crib  was  rebuilt.  The  boat  slide,  leading  from  the 
landing  crib  to  the  lake,  was  rebuilt  and  lowered,  and  other  minor  re- 
pairs were  made. 

— .  Menasha,  €hreen  Bwyj  Wisconsin, — ^The  following  recommendation, 
which  was  made  in  the  Board's  last  annual  report,  is  renewed : 

It  U  now  difficult  to  make  the  Menaaha  River  at  night;  on  account  of  the  cut 
through  the  rock,  and  the  earth  cut,  which  is  found  to  be  quite  intricate.  To  meet 
thia  difficulty  it  is  proposed  to  establish  here  two  range  lights,  one  to  be  placed  on 
the  site  of  the  old  Menasha  Light,  which  was  discontinued  under  the  operations  of 
the  act  of  March  3,  1859,  which  site  is  still  GoTcmment  property ;  the  other  to  be 
placed  on  the  northeast  end  of  Doty  Island,  adjacent  to  the  channel  which  was 
dredged  out  in  18S7.  * 

It  is  estimated  that  these  range  lights  can  be  established  for  a  sum  not  to  exceed 
1500,  and  it  la  recommended  that  an  appropriation  of  this  amount  be  made  therefor. 

BEPAIBS. 


Bei>airs  more  or  less  extensive  were  made  at  the  following-named 
stations: 


964. 
968. 
970. 
973. 
977. 
978. 
983. 
984. 

992. 
1001. 
1002. 
1006. 
1007. 


McGulpin  Point,  Mich. 
St.  Helena,  Mich. 
Waugoshance,  Mich. 
Beaver  Island  Harbor,  Mich. 
Charlevoix  Pierhead,  Mich. 
South  Manitou,  Mich. 
Point  Betsey,  Mich. 
Manistee  Pierhead,  Mich. 
Grande  Pointe  An  Sable,  Mich. 
Petite  Pointe  Au  Sable,  Mich. 
White  River  Pierhead,  Mich. 
Kalamazoo  Pierhead,  Mich. 
South  Haven  Pierhead,  Mich. 
Michigan  City,  Ind. 
Calumet  Pierhead,  HI. 


1009.  Chicago  Breakwater  (north),  HL 

1018.  Grosse  Pointe,  HI. 

1019.  Waukegaii,  ni. 

1020.  Kenosha,  Wis. 

1021.  Kenosha  Pierhead,  Wis. 
1024.  Wind  Point,  Wis. 

1026.  Milwaukee,  Wis. 

1027.  Port  Washington  Pierhead,  Wis. 

1028.  Port  Washington,  Wis. 
1030.  Sheboygan,  Wis. 
1039.  Cana  Island,  Wis. 
1042.  Poverty  Island,  Mich. 
1045.  Point  Peninsula,  Mich. 
1050.  Eagle  Bluff,  Wis. 
1057.  Tail  Point,  Wis. 
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aENEBAL  PI7BP0SES. 

The  necessary  tools  and  pipe  fittings  tor  the  erection  and  repair  of 
steam  fog  signals  in  the  ninth  and  eleventh  light-house  districts  were 
purchased.  Spare  lantern  glass  for  various  stations  was  ordered.  A 
(quantity  of  black  pipe,  tools,  bolts,  nuts^  rods,  washers,  270  feet  of 
boiler  tubes,  and  30  sets  of  grate  bars,  were  purchased  and  delivered  at 
the  light-house  depot,  Detroit,  for  the  purpose  of  making  repairs  ajid 
renewing  womout  parts  of  fog-signal  apparatus  when  needed.  Twelve 
10-inch  fog  whistles  were  ordered  for  general  use  in  connection  with  fog- 
signal  apparatus.  Necessary  tools  and  materials  to  make  repairs  and 
improvements  required  at  stations  in  the  ninth  and  eleventh  districts, 
were  bought  and  sent  to  the  light-house  depot,  Detroit,  in  June,  1890. 

OIL  HOUSES. 

The  metal  work  for  five  circular  iron  oil  houses  was  obtained  in  April, 
1890,  by  contract.  The  material  required  for  the  erection  of  six  circulax 
iron  oil  houses  was  purchased  and  delivered  at  the  light-house  depot, 
Detroit,  in  June.  The  use  of  isolated  oil  houses  is  very  desirable  to 
avoid  the  risk  of  and  damage  from  fire.  But  a  few  of  the  stations  in 
the  district  are  so  equipped.    About  one  hundred  are  needed. 

LIGHT-SHIPS. 

The  three  light-ships  now  under  construction  at  Toledo  will  ])robably 
l)e  on  their  stations  at  Simmons  Eeef,  White  Shoal,  and  Grays  Beef  in 
October  of  this  year.    These  vessels  are  weU  constructed,  of  good  ma- 
t<M'ialj  and  get  to  and  from  their  stations  with  their  own  steam,  the  only  ' 
light-ships  in  any  service  to  which  this  is  possible. 

FOa  SIGNALS  OPERATED  BY  STEAM  OB  HOT-AIB  ENGINES. 

9G2.  Old  MacMimc  Point,  Michigan. — The  10-inch  steam  whistles  in 
duplicate  have  been  in  operation  300  hours  since  the  time  of  their  es- 
tablishment, October  1,  1890,  consuming  10  gross  tons  of  coal  and  18 
coi'cls  of  wood. 

WS.  Waugoshance,  Michigan, — The  10-inch  steam  whistles,  in  dupli- 
cate', were  in  operation  392  hours,  and  consumed  22  gross  tons  of  coal. 

*M}\).  Skilligallce,  Michigan. — The  first-class  steam  sirens,  in  duplicate, 
were  in  operation  268  hours,  and  cxmsumed  26  gross  tons  of  coal.  On 
NoN  ember  1, 1890, 10-incli  steam  whistles,  in  duplicate,  were  substituted 
for  the  sirens. 

071.  Beaver  Isl^ind,  Michigan. — ^The  first-class  stenm  sirens,  in  dupli- 
cate, have  be^n  in  operation  200  hoiu\s  since  the  time  of  their  establish- 
ment, December  6,  1890,  consuming  7  gross  tons  of  coal 'and  7  cords  of 
wood. 
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977.  South  ManitoUj  Michigan. — ^ThelO-inch  steam  whintleH^  in  dupli- 
cate, were  in  operation  245  honrs,  and  consumed  13  grosH  tons  of  coal 
and  3  cords  of  wood. 

^83.  Manist€€  Pierheadj  Michigan. — ^The  10-inch  steam  whistles,  in 
duplicate,  were  operated  338  hours,  and  consumed  30  gross  tons  of  coal 
and  28  cords  of  wood. 

9d8.  Grand  Haven  Pierhead,  Michigan. — ^The  iirst-chiss  st^^am  sirens, 
in  duplicate,  were  in  o£)eration  363  hours,  and  consumed  37  gross  tons  of 
coal  and  6  cords  of  wood. 

1018.  OrossePointe^ IllinaiH. — ^The  flrst-class  steam  sin'us,  in  duplicate, 
wera  in  operation  239  hours,  and  consumed  19  gross  tons  of  coal  and  3 
cords  of  wood. 

1024.  Wind  Point  {Bamne  Point)j  Wisconsin. — The  10-inch  steam 
whistles,  in  duplicate,  were  in  ox)eration  325  hours,  and  consumed  19 
gross  tons  of  coal  and  2  cords  of  wood. 

1025.  Milwaukee  Pierhead^  Wisconsin. — ^The  10-inch  steam  whistles, 
in  duplicate,  were  in  operation  687  hours,  and  consumed  29  gross  tons 
of  coal  and  5  cords  of  wood. 

1033.  Twin  River  Point,  Wisconsin. — ^The  10-inch  steam  whistles,  in 
duplicate,  were  in  operation  521  hours  from  the  time  of  their  establish- 
ment, October  10, 1890,  consuming  5  gross  tons  of  coal  and  96  cords  of 
wood. 

1036.  Sturgeon  Bay  Ca/nal  Pierhead^  Wisconsin. — The  10-inch  steam 
whistles,  in  duplicate,  were  in  operation  355  hours,  and  consumed  36 
gross  tons  of  coal  and  6  cords  of  wood. 

1040.  Porte  des  Morts  {Pilot  Isla/nd)j  Wisconsin. — ^The  flrst-class  steam 
sirens,  in  duplicate,  were  in  operation  165  hours,  and  consumed  11  gross 
tons  of  coal. 

1042.  Poverty  Islandy  Michigan. — ^The  10-inch  steam  whistles,  in 
duplicate,  were  in  operation  203  hours,  and  consumed  12  gross  tons  of 
coal  and  4  cords  of  wood. 

FOG  SIGNALS  OPERATED  BT  CLOCKWORK. 

995.  Muskegon  Pierhead^  Michigan. — ^This  signal,  a  beU  struck  by 
machinery,  was  in  ox)eration  366  hours. 

10O5.  St  Joseph  Pierheadj  Michigan. — ^This  signal,  a  bell  stnick  by 
machinery,  was  in  operation  285  hours. 

1011.  Chicago  Pierhead^  Illinois. — ^This  signal,  a  bell  struck  by  ma- 
chinery, was  in  operation  353  hours. 

1031.  Manitowoc  Pierhead^  Wisconsin. — ^This  signal,  a  bell  struck  by 
jnachinery,  was  in  operation  274  hours. 

1057.  Tail  Pointy  Wisconsin. — ^This  signal,  a  bell  struck  by  machinery, 
i^as  in  operation  100  hours  from  the  time  of  its  establishment  July  5, 
1890. 

10286  L  H 9 
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BUOYAGE. 

The  buoyage  of  the  district  is  in  good  order  as  far  as  it  goes.  Many 
of  the  buoys  are  put  down  in  the  spring  and  taken  up  in  the  fall  by 
contract.  This  is  owing  to  the  necessity  of  sending  the  tender  to  winter 
at  Detroit,  whereby  she  is  prevented  from  attending  buoys  in  the  south- 
ern part  of  the  district  until  some  time  after  navigation  opens  in  the 
spring.  The  new  depot  at  St.  Joseph,  now  under  contract,  will,  it  is 
expected,  be  finished  during  the  year.  Then  the  need  of  contracting 
for  putting  down  and  caring  for  many  of  the  buoys  in  the  southern  end 
of  the  lake  will  be  obviated.  There  is  need  for  many  buoys  in  the 
northern  part  of  the  district,  particularly  on  the  main  routes  of  travel 
from  the  Straits  of  Mackinac  to  Green  Bay.  The  passage  to  the  north- 
ward of  the  Beaver  Group  is  the  one  involving  fewer  courses.  ^\^en 
the  light  and  fog-signal  ships  are  placed  on  Sunmons  Reef,  Wliite  Slioal, 
and  Grays  Reef,  and  when  the  light  and  fog-signal  stations  on  Squaw 
Island  and  Seul  Choix  Pointe  are  built,  they,  together  with  the  addi- 
tional buoyage  already  authorized,  will  make  that  passage  reasonably 
good.  The  waters  of  all  the  Great  Lakes  are  very  low,  lower  than  for 
a  generation,  and  many  dangers  are  developed  which  previously  had 
been  unsuspected.  The  hydrography  of  Lake  Michigan  and  Gre^n  Bay 
should  be  all  gone  over  again  carefully,  especially  Green  Bay,  the 
northern  end  and  western  coast,  including  the  islands  of  Lake  Michi- 
gan above  Chicago,  and  the  eastern  coast  as  far  south  as  Point  Betsey, 
including  the  islands,  and  new  and  better  charts  should  be  issued. 
The  charts  now  in  use  were  first  issued  many  years  ago  and  are  by  no 
means  up  to  modem  requirements. 

DEPOT. 

The  a<5t  approved  March  3, 1891,  appropriated  $35,000  for  establish- 
ing a  supply  and  buoy  depot  for  the  ninth  light-house  district  at  St. 
Joseph  Harbor,  Michigan.  The  site  was  donated  to  the  Government  by 
the  Cincinnati,  Wabash  and  Michigan  Railway  Company.  The  depot 
will  be  built  this  season.  • 

TENDEBS. 

The  JDahlia.—This  steamer  has  been  in  service  for  so  many  years 
without  any  considerable  repair  that  it  is  necessary  now  to  have  her 
completely  overhauled,  and  a  new  boiler  put  in  to  make  her  fit  for  serv- 
ice.  Last  year  bids  were  asked  for,  but  all  that  were  received  were  re- 
jected. This  year  bids  will  be  asked  for  earUer,  and  intending  bidders 
will  have  the  chance  to  examine  the  vessel  thoroughly  before  putting  in 
their  bids.  ^ 

The  Bahliay  which  wa«  built  in  1873  and  has  seen  quite  hard  service 
has  nearly  outlived  her  usefulness.     The  district  has  outgrown  her 
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powers.  She  has  neither  the  speed,  the  power,  nor  the  carrying  capac- 
ity needed.  Beside  that,  she  bnms  too  much  coal  in  running  her  old- 
fashioued  engines  to  be  an  economical  boat. 

It  is  deemed  desirable  to  build  a  larger  and  faster  vessel,  which  shall 
be  able  of  herself  to  do  the  work  of  the  district  within  the  not  ^oolong 
season  of  navigation,  and  which  shall  be  strong  enough  to  keep  at  work 
in  the  young  ice  as  long  as  the  merchant  steamers  are  making  their 
trips.  The  number  of  vessels  on  the  lakes  on  June  30,  1890,  was,  ac- 
cording to  the  "Commissioner  of  Navigation,  3,5105  '"**l  their  docu- 
mented tonnage  was  1,063,064.  The  number  of  vessels  on  the  lak(»s  on 
June  30, 1891,  was  3,600;  and  their  documented  tonn<age  was  1,154,870. 
This  increase  in  lake  tonnage  calls  for  an  increased  number  of  aids  to  nav- 
igation and  increased  ability  in  the  light-house  tender  which  must  care  for 
them.  It  is  also  deemed  requisite  that  she  shall  embody  all  the  improve- 
ments in  vessel  construction,  fittings,  and  the  like,  that  have  been  found 
to  be  peculiarly  applicable  to  vessels  on  the  Great  Lakes,  In  view  of 
the  fact  that  the  Columbian  Exposition  is  to  be  held  at  Chicago,  the 
headquarters  of  the  ninth  light-house  district,  and  thei)ort  from  wliich 
the  tender  would  hail,  she  should  be  a  model  lighthouse  tender,  as  she 
would  be  subject  to  the  critical  examination  of  many  oflBicers  of  foreign 
navies,  and  others  interested  in  light-house  affairs,  for  she  would  of  her- 
self be  one  of  the  most  characteristic  exhibits  of  the  Light-House  Board. 
It  is  hoped  that  the  Dahlia  may  be  kept  in  working  order  untH  the  new 
tender  can  be  built.  It  is  estimated  that  such  a  vessel  could  be  built 
for  $95,000,  and  it  is  recommended  that  an  appropriation  of  this  amount 
be  made  for  that  purpose. 

The  Amaranth. — ^The  act  approved  August  30,  1800,  appropriated 
$75,000  for  a  steam  tender  in  the  ninth  and  eleventh  light-house  dis- 
tricts. The  steamer  will  be  completed  this  winter,  the  contractor  having 
been  allowed  eight  months  from  May  21,  1891,  for  the  purpose. 

The  Biihy. — ^This  steam  barge  was  employed  during  July,  August, 
September,  and  October  in  delivering  materials  for  construction  and 
impairs  at  Old  Mackinac  Point,  Twin  Eiver  Point,  Sturgeon  Bay  Canal 
Pierhead,  St.  Helena,  Skilligallee,  Beaver  Island,  Beaver  Island  Harbor, 
South  Fox  Island,  Cana  Island,  and  Cedar  Eiver  light-stations,  and 
was  employed  during  November  in  transferring  sirens  from  Skilligallee 
to  Beaver  Island  light-station,  Michigan. 

The  Warrington. — ^This  steamer  was  transferred  by  the  inspector  to 
the  engineer  of  the  ninth  and  eleventh  light-house  districts  on  March 
10, 1891.  The  hull  of  the  tender  was  calked  and  painted.  A  new  set 
of  grate  bars  was  provided  for  the  boiler,  and  the  machinery  was  thor- 
oughly overhauled.  The  tender  was  fitted  out  and  put  in  service  April 
1, 1891,  in  the  eleventh  light-house  district. 
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TENTH  DISTRICT. 

The  tenth  district  extends  from  the  mouth  of  the  St.  Begis  River, 
New  Y6rk,  to  and  including  Grassy  Island,  Detroit  River,  Michigan, 
and  embraces  all  the  aids  to  navigation  on  the  American  shores  of  the 
St.  Lawrence  River,  Lake  Ontario,  Lake  Erie,  and  the  Detroit  River, 
within  these  limits. 

Inspector. — Commander  Charles  V.  Gridley,  U.  S.  Navy,  to  June  30, 
1891;  since  then  Commander  Edwin  T.  Woodward,  U.  S.  Navy. 

Engineer, — Maj.  Lewis  C.  Overman,  Corps  of  Engineers,  U.  8.  Army. 

In  this  district  there  are — 

Light-honfles  and  beacon  lights 71 

Fog  signals  operated  by  steam 2 

Fog  signals  operated  by  clockwork 5 

Buoys  in  position 170  • 

Steamer  Haze,  buoy  tender,  and  for  supply  and  inspection >....  1 

The  lights  are  classified  as  follows: 

Third  order 6 

Tliroe-and-a-half  order 1 

Fourth  order 23 

Fifth  order 6 

Sixth  order 20 

Tubular  lanterns 1 

Lens  lanterns 3 

Lanterns 3 

Reflectors 8 

Light-houses  and  beacon  lights , *71 

Spare  buoys 166 

New  lights  established 2 

Buoys  discontinued 1 

New  buoys  placed 1 

All  of  the  light-stations  and  the  buoys  of  the  district  were  inspected- 
frequently,  and  the  stations  were  supplied  in  May  and  June. 

The  engineering  operations  of  the  fiscal  year  were  confined  almost 
exclusively  to  repairs.  The  only  exceptions  were  the  work  of  erecting 
circular  iron  oil  houses,  establishing  steam  fog  signal  at  Cleveland,  Ohio, 
and  range  lights  at  Grosse  Isle,  Detroit  River,  Michigan. 

*  Five  lens  lanterns  are  in  actual  use  in  the  district,  the  light  of  that  character  at 
Charlotte  Harbor,  New  York,  being  triple.  A  reflector  light  shown  from  the  ve- 
randa at  Rock  Island  station  and  a  lens  lantern  on  and  near  the  west  end  of  East 
Breakwater  at  Cleveland,  Ohio,  both  of  which  are  temporary  and  unlisted,  are 
included  in  the  above  enumeration.  At  Maumee  Bay  ranges  two  of  the  reflector 
lights  enumerated  are  gasoUne  lights,  as  are  also  two  of  the  lanterns  at  Sandusky 
Bay  ranges. 
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LIGHT-HOUSES. 

— *.  Bay  State  Shoal,  St  Lawrence  River^  Keic  Yorlc, — The  foUowiiif^ 
recommendation,  which  was  made  in  the  Board's  last  annmil  n*]>ort,  is 
renewed: 

This  Bhoal  and  Oak  Point  Shoal,  which  is  adjacent,  are  well  marked  with  buoys 
iprbich  serve  for  crossing  by  daylight.  The  current  Htriking  vessels  broadnido  on 
carries  them  down  toward  the  shoals,  making  it  difficult  for  them  to  hohl  their 
GOiirsei  unless  the  pilot  has  the  aid  of  the  buoys.  At  night,  therefore,  the  croHriing 
is  especially  difficult,  and  lights  are  needed.  The  act  of  August  2, 1888,  for  improv- 
ing rivers  and  harbors,  authorized  a  survey  and  examination  of  tliese  shoiils  with  a 
view  to  their  removal.  It  is  probable  that  an  appropriation  will  be  ma<le  for  that 
purpose,  and  that  lights  will  be  required  here  but  for  a  few  years.  As  the  need  fur 
vessels  to  cross  during  the  night  is  increasing  each  year,  it  is  recommended  that 
these  shoals  be  marked  by  two  temporary  floating  lights.  It  is  estimated  that  two 
small  flats,  complete  with  mast,  anchors,  etc.,  with  two  sets  of  lantern  lightn,  will 
cost  $800,  and  it  is  recommended  that  an  appropriation  of  that  amount  be  made 
therefor. 

1064.  Rock  Island,  St  Lawrence  River,  New  York. — Tlie  west  stoop 
of  the  dwelling  was  inclosed  with  a  permanent  partiticm,  fitted  with 
glazed  sash  so  as  to  utilize  the  space  (13  feet  by  14  feet)  during  tlie 
winter  months  and  at  the  same  time  to  exclude  the  cold.  Tlu*,  floor, 
joists,  and  x>osts  of  the  stoop  were  entirely  renewed.  A  timber  crib,  41 
feet  long,  5  feet  in  height,  and  6  feet  in  width,  was  (•oustructed  across 
the  mouth  of  the  cove  on  the  west  side  of  the  island  to  prevent  the  sea 
from  encroaching  upon  the  island.    Various  rex)air8  were  made. 

— ,  Carlton  Island,  St  Lawrence  River,  New  York. — The  following 
recommendation  which  was  made  in  the  Board's  last  annual  report  is 
renewed; 

Several  petitions  for  the  establishment  of  alight  on  this  island  have  been  received 
the  past  eight  years,  notably  in  1883  and  in  1888,  but  on  each  occasion  has  been 
made  the  subject  of  an  adverse  report.  The  number  and  size  of  the  vessels  used  in 
the  navigation  of  the  St,  Lawrence  River  has  increased  yearly.  The  character  and 
demands  of  this  trade  have  also  changed,  and  where  heretofore  vessels  would  lay 
np  rather  than  make  night  passages,  they  are  now  compelled  by  close  competition  to 
economize  time  and  do  so.  The  channel  for  large  vessels  near  Carlton  Island  crosses 
from  the  American  to  the  Canadian  side,  and  is  both  dark  and  obscure.  The  estab- 
lishment here  of  tk  small  light-station,  similar  to  that  at  Cross-Over  Island,  8t. 
Lawrence  River,  at  a  cost  of  $8,600,  is  suggested,  and  an  appropriation  of  that 
amonnt  is  recommended  therefor. 

1066,  Tihhetts  Point,  St.  Lawrence  River,  Neic  York. — The  following 
recommendation  which  was  made  In  the  Board's  last  annual  report  is 
renew  C/d : 

This  light  being  at  the  entrance  to  St.  Lawrence  River,  it  is  important  that  its  lo- 
cation be  made  known  at  all  times  and  in  all  kinds  of  weather.  The  establishment 
of  a  steam  fog  signal  at  this  station,  at  an  estimated  cost  of  $4,300,  is  suggested, 
and  it  is  recommended  that  an  appropriation  of  that  amount  be  made  therefor. 
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10G8.  Galloo  IsUind,  Lake  Ontario^  New  Yorlc, — A  simimcr  kitehen, 
storage  room,  and  woodshed  combined,  was  built,  16  by  24  feet  in  pl^ii. 
A  9-incli  vitrified  i)ipe  was  placed  in  the  well  and  extended  above  the 
ground  and  was  properly  cemented.  A  small  ice  house  was  erected. 
Various  repairs  were  ma<le. 

The  following  recommendation  which  was  made  in  the  Board's  last 
annual  report  is  renewed: 

This  is  an  important  light  near  the  lower  end  of  Lake  Ontario.  It  marks  the  outer 
edge  of  a  group  of  islands  and  numerous  shoals  before  reaching  the  St.  Lawrence 
River,  or  on  the  way  to  Sacketts  Harbor.  Vessel  men  need  to  locate  this  light  as 
soon  as  possible;  as  fog  and  thick  weather  frequently  prevail,  especially  in  the  au- 
tumn, its  position  should  be  made  available  by  a  fog  signal.  It  is  therefore  recom- 
mended that  a  steam  fog  signal  be  established  at  this  station  at  a  cost  not  to  exceed 
$5,700,  and  that  an  appropriation  of  that  amount  be  made  therefor. 

— .  Sainton  River,  entrance  to  Port  Ont<triOy  Lake  Ontario,  Ifew  York 
{diHcontinued). — ^A  custodian  was  appointed  at  a  nominal  salary.  The 
appointment  was  made  necessary  by  the  death  of  a  former  keeper  w^bo 
had  occupied  the  premises  since  the  light  has  been  discontinued,  1859. 
The  site  will  in  due  time  be  surveyed  and  platted. 

1070.  Oswego,  entrance  to  Oswego  Harbor,  Lake  Ontario^  Neic  York. — 
The  de<?lcing  of  the  west  half  of  the  old  west  breakwater  for  a  distance 
of  60  feet,  continuous,  by  31  feet  in  width,  was  taken  up  and  replaced 
with  new  material,  as  well  as  the  decayed  timbers  in  the  face  w-alls  of  ' 
the  breakwater.  The  stone,  5  cords,  which  had  washed  out  from  one 
of  the  pockets  of  the  crib  work  was  replaced  by  stone  taken  from  one 
of  the  counterforts  in  lee  of  the  pier  running  shoreward  from  the  tow^er. 
The  boat  landing,  resting  on  piles  1  foot  above  water,  at  the  west  face  of 
the  south  end  of  the  breakwater,  in  front  of  the  boathouse,  was  rebuilt. 
For  this  purpose  the  good  material  was  used  which  was  save<l  from  re- 
pau^made  to  the  breakwater.  The  damage  done  by  the  barge  Mohawk 
on  April  2b,  1891,  to  the  pile  protection  on  the  channel  face  of  the  west 
breiikwater,  was  repaired  at  a  cost  of  $43.44,  for  which  amount  a  de- 
mand was  made  upon  the  owners  of  the  barge,  who,  on  July  13, 1891, 
remitted  the  amount,  which  was  duly  transmitted  to  parties  to  whom  it 
was  aue.     v  anous  repairs  were  made. 

tOU^  ^'^'^''  ^^'^^^'^^ater,  entrance  \o  Oswego  Harbor,  mw  York.- 
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sary  for  rebuilding  720  feet  of  the  elevated  walk  on  the  west  pier.  Some 
150  feet,  not  eontinuouR^  of  the  outer  end  of  the  elevated  walk  was  re- 
paired. For  this  purpose  the  good  material  saved  from  the  i)ortion  of 
the  walk  rebuilt  was  used.    Various  repairs  were  made. 

1074.  Big  SoduSj  at  8odu8  Pointy  Lake  Ontario^  New  YorJe. — ^The  metal- 
work  for  a  circular  oil  house,  which  was  ftirnisheil  and  delivered  under 
contract  at  Cleveland,  Ohio,  was  delivered  to  the  station  by  the  tender. 
Tlie  house  will  be  erected  at  an  early  date.    Various  repairs  were  made. 

1075.  Big  8odu8  Outer  Beacon^  on  the  outer  end  of  the  west  pier^  Big 
JSodus  Bay,  Lake  Ontario^  New  York. — Some  660  lineal  feet  of  elevati^l 
walk  on  the  west  pier  were  rebuilt  by  contract. 

1077.  Genesee,  entrance  to  Charlotte  Harbor,  mouth  of  Oenesee  River, 
Lake  Ontario,  New  York. — Congress,  by  the  aet  approved  March  3, 1891, 
appropriated  $4,300  for  the  establishment  of  a  steam  fog  signal  in  place 
of  the  bell.  Joint  bids  will  be  asked  for  a  steam  fog  signal  for  this  sta- 
tion, and  for  one  at  Ashtabula,  Ohio,  when  the  pier  work  at  the  latt<»r 
harbor  is  ready  to  receive  it. 

1078.  Charlotte  Harbor  Range  Light,  west  pier,  Lake  Ontario,  New 
York. — ^The  tubular  lanterns  were  replaced  by  lens  lanterns  and  shown 
for  the  first  time  on  October  19, 1890.  The  five  tubular  lanterns  were 
returned  to  the  general  supply  dex>ot.    Various  repairs  were  made. 

— .  Braddock  Poin^  Lake  Ontario,  New  York. — Congress,  by  the  act 
approved  March  3, 1891,  appropriated  $20,000  for  the  establishment  of 
a  third-order  light,  in  the  vicinity  of  this  point.  A  visit  to  the  locality 
win  be  made  soon  to  determine  upon  a  suitable  site  for  marking  the 
point 

1081.  Thirty-Mile  Point,  30  miles  east  of  the  mouth  of  the  Niagara  River, 
Lake  Ontario,  New  York. — ^The  metalwork  for  a  circular  oil  house  of 
225  gallons'  capacity,  which  was  furnished  and  delivered  by  contract  at 
Cleveland,  Ohio,  was  taken  aboard  and  delivered  by  the  tender  at  the 
station.  The  oil  house  will  be  erected  at  an  early  day.  Permission 
was  given  to  the  assistant  keeper  to  build  a  small  stable  on  the  east  side 
of  the  bam  without  expense  to  the  United  States,  and  with  the  uj^der- 
standing  that  when  vacated  the  property  is-to  revert  to  the  Light- House 
Bstablishment.    Various  repairs  were  made. 

1082.  Oleott,  west  pier,  entrance  to  Oleott  Harbor,  Lake  Ontario,  Neic 
York. — ^A  contract  was  made  for  rebuilding  the  entire  elevated  walk  on 
the  west  pier.    Various  repairs  were  made. 

— .  Wilson  Harbor,  Lake  Ontario,  New  York. — ^The  following  recom- 
nendation,  which  was  made  in  the  Board's  last  annual  report,  is  re- 
newed: 

Within  the  past  year  certain  Canadian  parties  have  made  investments  and  im- 
provements in  land  adjoining  the  harbor  and  mouth  of  Wilson  Creek^  otliervvise 
Twelve-Mile  Creek^  to  make  a  summer  resort  and  pleasure  grounds.  They  own  a 
Bteamei  wMch  makes  bidaily  trips  between  Wilson,  N.  Y.,  and  Toronto,  Canada, 
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from  about  June  1  to  October  15,  and  they  propose  to  put  on  a  second  steamer  dur- 
ing this  coming  summer.  The  extension  of  a  branch  railroad  from  Lockport  via 
Wilson  to  Wilson  Harbor  is  also  projected.  When  the  steamer  reaches  W^ilson  Har- 
bor after  nightfall  and  when  weather  is  thick  or  foggy  it  is  difficult  to  make  the 
harbor.  They  are  obliged  to  ''  pick  np  "  Olcott  Light,  which  is  6  miles  to  the  east- 
ward, and  then  work  slowly  westward  along  the  shore  until  they  And  the  entrance 
between  the  piers  at  Wilson.  In  view  of  the  possibility  of  an  accident,  with  prob- 
able loss  of  life,  it  is  deemed  necessary  that  a  temporary  pier-light  of  the  sixth  order 
be  erected  on  the  outer  end  of  the  east  pier  at  Wilson  Harbor.  It  is  estimated  that 
this  can  be  done  for  $2,500.  Recommendation  is  made,  therefore,  that  an  appropria- 
tion of  this  amount  be  made  therefor. 

1083.  Fort  Niagara^  Niagara  River j  Lake  OntariOj  New  Yorlc, — ^The 
superstructures  of  three  timber  jetties,  protecting  the  river  front  of  the 
reservation,  were  rebuilt.  The  timber  for  this  puri)ose  was  purchased 
and  delivered  in  the  fiscal  year  1890.  The  100  drift  bolts  used  in  this 
work  were  taken  from  the*  destroyed  superstructure  of  the  pier  at  Os- 
wego, N.  Y. 

1085.  Ni4igara  River,  rear  rangej  New  TorJc. — This  range  was  t>aken 
down  and  a  temporary  one  was  erected  farther  up-stream  to  range  with 
the  front  range,  which  was  moved  a  year  ago  to  such  position  as  to 
make  them  serve  to  guide  vessels  through  the  channels  which  are  being 
widened  and  deepened.  A  contract  was  made  June  29,  1891,  to  ftir- 
nish,  deliver,  and  erect  a  skeleton  iron  tower  to  take  the  place  of  the 
temporary  one,  and  finally  to  serve  for  a  permanent  one  as  soon  as  the 
improved  channel  is  completed. 

1086.  fforseslioe  Reef,  entrance  to  Buffalo  Harbor,  New  Tori. — The 
stone  ballast  which  had  partially  disappeared  from  one  of  the  pockets 
of  the  crib  was  replaced  by  stone  collected  from  the  beach  in  front  of 
the  shore  light.    Various  repairs  were  made. 

1087.  Buffalo  Breakwater,  north  end.  Lake  Erie,  New  York. — The  fol- 
lowing recommendation,  which  was  made  in  the  Board's  last  annual 
report,  is  renewed: 

A  beU  is  used  as  a  fog  signal  at  this  light  station.  It  is  ineffective.  It  is  there- 
fore suggested  that  it  be  replaced  by  a  steam  fog  signal  at  a  cost  not  exceeding 
$4,30%  and  it  is  recommended  that  an  appropriation  of  this  amount  be  made  tliere- 
for. 

1088.  Buffalo,  entrance  to  Buffalo  Harbor,  New  Forfc— Some  236 
lineal  feet  of  plank  walk,  4  feet  in  width,  around  the  keeper's  dwelling, 
were  relaid  with  new  material.  The  tight  board  fence,  176  feet  long, 
inclosing  the  river  front  of  the  reservation,  was  rebuilt.  The  planking 
on  top  of  the  pile  protection  in  front  of  the  dock  was  replaeed  with  new 
material.  Since  the  additional  row  of  sheathing  plank  was  placed 
around  the  entire  slip  for  the  tender,  and  the  spa^e  between  the  double 
sheathing  of  the  pile  revetment  wa^  filled  with  cinders,  no  further  set- 
tlement  of  the  foundation  of  the  dwelling  has  occurred.  Various  re- 
pairs  were  made. 
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1090.  Dunkirk  PierJieadj  Txike  IJrie,  Neto  York. — The  broacli,  made 
by  the  winter  gales  of  1889  and  1890  to  the  8ubHtrueture  of  the  pier 
which  supports  the  block  stone  superstructure  of  the  tower,  was  re» 
paired.  The  breach  was  at  the  northeast  comer  of  the  substructure  of 
the  pierhead,  and  consisted  of  an  opening  12  feet  in  length,  10  feet  in 
height,  and  extended  some  6  feet  into  the  pier  work.  It  required  250 
cubic  feet  of  concrete  to  refill  the  area  of  the  pocket  of  the  crib.  The 
opening  in  the  timber  wall  of  the  substructure  was  closed  up  with  tim- 
ber and  sheet  piling  was  placed  on  its  face.  Since  the  pier  running 
shoreward  from  the  tower  was  entirely  destroyed  it  has  ex^wsed  the 
foundation  .of  the  beacon  to  the  lake  action  on  all  sides.  Hence  it  was 
necessary  to  have  the  pockets  of  the  crib  filled  with  concrete  to  prevent 
a  recurrence  of  the  washing  out  of  the  ballast.  Some  1,056  cubic  feet 
of  block  stone  at  the  southeast  corner  of  the  pierhead,  which  had  un- 
evenly settled,  were  taken  uj)  and  relaid  in  cement  and  the  exposed 
faces  of  the  block  stone  foundation  were  repointed.  It  is  proposed  to 
replace  900  feet  of  elevated  walk  connecting  the  beacton  with  the  shore. 

1091.  Erie  J  outside  of  Erie  Harbor,  Presqii*  Us  Bay,  Lake  Erie ,  Penn- 
sylvania,— A  stoop  24  feet  long,  6  feet  in  width,  and  resting  on  stone 
piers  was  built  across  the  entire  west  front  of  the  keeper's  dwelling. 
Some  143  feet  of  3-foot  walk  were  laid  with  new  material. 

1092.  PresquHle  Pierhead,  Erie  Harbor,  Lake  Erie,  Pennsylvania. — 
As  the  north  pier,  ui)on  which  the  light  now  stands,  will  be  extended 
450  feet  during  this  fall,  the  beacon  must  also  be  moved  for  that  dis- 
tance and  the  elevated  walk  must  be  extended  to  the  beacon.  The  de- 
cayed bed  timbers  of  the  beacon  will  be  rei)laced. 

The  following  recommendation,  which  was  made  in  the  ^Board's  last 
annual  report,  is  renewed : 

A  l>ell  is  URed  a«  a  fog  signal  at  this  light-station.  It  is  ineffective.  It  is  there- 
fore suggested  that  it  he  replaced  hy  a  steam  fog  signal,  at  a  roMt  not  to  exceed 
$4,300,  and  it  is  recommended  that  an  appropriation  of  this  amount  he  made  there- 
for. 

1095.  PresquHle,  north  shore  of  the  peninsula,  Erie  Harbor,  Pennsyl- 
vania,— Since  the  jett>',  which  extends  400  feet  into  the  lake,  was  built, 
in  1886,  the  beach  has  formed  to  the  westward  for  a  length  of  290  feet, 
measured  along  the  axis  of  the  pier.  The  beach  has  also  formed  225 
feet  on  the  east  side  of  the  jetty.  During  the  past  fiscal  year  the  beach 
has  made  25  feet  on  the  west  side,  and  38  feet  on  the  east  side,  in  the 
vicinity  of  the  jetty. 

1096.  Conneaut,  entrance  to  Conneaut  Harbor,  Lake  Erie,  Ohio, — Some 
95  lineal  feet  of  2  foot  walk  in  the  rear  of  the  dwelling  was  relaid  with 
new  plank,  and  100  feet  of  3-inch  drain  tile  was  laid  around  the  dwell- 
ing for  surface  drainage. 

1097.  Ashtabula,  entrance  to  Ashtahula  Harbor,  Lake  Erie,  Ohio. — Con- 
gress, by  the  act  approved  on  March  3,  1891,  approi)riated  $4,700  for 
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establishing  here  range  lights  and  a  steam  fog  signal.  A  contract  was 
made  on  June  29,  1891,  to  furnish,  deliver,  and  erect  on  the  west  pier  a 
triangular  skeleton  tower,  fitted  with  the  necessary  ball-bearing  wheels 
for  the  lens  hoisting  apparatus,  and  one  of  the  corner  legs  of  the  tower 
is  to  be  supplied  with  steps  to  enable  the  keeper  to  ascend  when  nec- 
essary. It  is  proposed  as  a  harbor  improvement  project  to  rebuild  the 
outer  portion  of  the  east  pier,  to  widen  the  channel.  Hence  no  steps 
have  yet  been  taken  towards  establishing  the  fog  signal,  as  it  is  pro- 
posed to  locate  it  upon  this  pier  that  the  signal  may  be  protected  from 
the  prevailing  storms.  The  damage  done  on  August  10, 1890,  by  the 
schooner  Annie  Sherwood^  of  Chicago,  III.,  to  the  elevated  walk  on  the 
west  pier,  was  repaired  at  the  expense  of  the  owners  of  the  vessel. 
Various  repairs  were  made. 

1099.  Fairportj  mouth  of  Orand  River y  Lake  Uri€y  Ohio. — ^A  plank  walk^ 
4  feet  wide  and  235  feet  long,  was  laid  in  front  of  the  south  line  of  the 
light-house  site. 

1101.  Fairport  Pierhead^  mouth  of  Grand  Biver^  Lake  Erie,  Ohio. — ^On 
account  of  the  extension  of  the  east  pier  160  feet  lake  ward,  it  will  be 
necessary  to  move  the  beacon  to  the  outer  end  of  the  pier  and  to  extend 
the  walk  to  the  beacon. 

Congress,  by  act  approved  March  3, 1891,  appropriated  $400  for  estab- 
lishing range  lights  at  this  station.  A  contract  was  made  on  June  29, 
1891,  for  furnishing,  delivering,  and  erecting  this  fall,  on  the  east  pier, 
near  the  shore  end,  a  65-foot  Star  iron  tower. 

The  following  recommendation,  which  was  made  in  the  last  annual 
report,  is  renewed : 

The  pier  bcitig  extended  lakeward  for  80  feet^  it  is  proposed,  when  practicable,  to 
move  the  beacon  near  to  the  outer  end  of  the  newly  made  pier  and  to  prolong  the 
walk  to  the  beacon.  A  bell  is  used  as  a  fog  signal  at  this  light-station.  It  is  ineffi- 
cient. It  is  recommended,  therefore,  that  it  be  replaced  by  a  steam  fog  signal,  at  a 
cost  not  to  exceed  $4,300,  and  that  an  appropriation  of  that  amount  be  obtained 
therefor. 

1102.  Cleveland^  at  Cleveland^  Lake  Eriej  Ohio. — The  grade  of  the  lawn, 
which  measures  18  feet  by  122  feet,  in  front  of  the  light-house  site,  was 
lowered  10  inches,  so  as  to  be  on  a  level  with  the  stone  walk,  and  the 
surplus  soil  was  put  on  the  lot  adjoining  the  light-house.  The  lawn 
around  the  dwelling  was  sown  with  grass  seed,  and  various  repairs  were 
made. 

1103.  Cleveland  East  Pier^  entrance  to  Cleveland  Harbor,  Lake  Erie^ 
Ohio. — A  boathouse  18  feet  long,  9  feet  wide,  and  7  feet  high  in  front, 
and  9  feet  high  in  the  rear,  was  built  in  front  of  the  beacon,  projecting 
4  feet  over  the  pier  on  the  lake  face,  to  shelter  the  keeper's  boat,  used 
to  communicate  with  the  west  pierhead  light.  The  interior  of  the  boat- 
house  was  fitted  with  trap  doors,  covering  the  opening  on  the  underside 
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of  the  portion  of  the  boathouse  lapping  over  the  pier,  and  rope  and 
blocks  for  raising  and  lowering  the  boat  were  Hupplied. 

1104.  Cleveland  West  Pier,  entrance  to  Cleveland  Harbor^  Lake  Erie^ 
Qhio.-^A  tight  board  fence,  10  feet  high,  was  bnilt  across  the  pier  8  feet 
shoreward  from  the  beacon,  to  exclude  trespassers,  etc. 

— .  Cleveland  Breakwater  (eMt  end)y  west  side  of  entrance  to  Cleveland 
Harbary  Ohio. — ^The  light  was  provided  with  a  spare  rod  tubuhir 
lantern.  This  light  is  shown  from  a  mast  25  feet  high,  on  the  west  end 
of  the  east  breakwater  whenever  the  weather  is  such  that  it  can  be 
reached. 

1105.  Cleveland  West  Breakwater  {east  end  of  West  Breakwater)^  en- 
trance to  Cleveland  Harbor^  Ohio. — Congress,  by  act  approved  on  March 
2, 1889,  appropriated  $5,200  to  establish  a  steam  fog  signal  here  to  re- 
place the  fog  bell.  The  work  of  erecting  the  signal  was  deferred  until 
the  summer  of  1890,  so  as  to'  allow  the  crib  to  be  properly  protected 
against  the  lake  action,  which  caused  the  crib  to  vibrate.  Contract  was 
made  in  Julj^,  1890,  for  furnishing,  delivering,  and  erecting  on  site,  the 
boiler,  mivchinery,  etc.,  for  a  single  steam  fog  whistle.  Contract  was 
also  made  for  furnishing  the  material  of  all  kinds  necessary  for  the 
erection  of  the  house  for  the  signal;  and  the  material  was  placed  by 
hired  labor.  The  fog-whistle  machinery  is  a  30-horse  power  locomotive 
boiler,  having  a  vertical  engine,  with  4-inch  bore  and  a  9-inch  stroke. 

In  front  of  the  south  face  of  the  structure  is  a  platform  25  feet  by  28 
feet  in  plan,  which  was  built  over  the  area  between  the  light-house  crib 
and  the  pile  protection,  for  landing  and  storing  fuel.  A  pair  of  davits, 
fitted  with  proper  tackle,  was  secured  to  the  outer  end  of  the  platform 
for  raising  and  lowering  material  for  the  signal.  Direct  conmiuuication 
is  had  with  the  tower  from  the  signal  house. 

1106.  Black  RivcTj  entrance  to  Black  River  or  Lorain  Harbor ^  Lake 
Eriey  Ohio. — ^On  account  of  the  pierhead  (supporting  beacon)  having 
lost  part  of  its  ballast,  and  to  guard  against  severe  gales,  the  bciicon 
and  foundation  timbers  were  additionally  secured  to  the  pier  work  to 
withstand  the  vibration. 

•  The.  damage  done  to  the  elevated  walk  on  July  1,  1890,  by  the 
schooner  B.  F.  BrucCj  was  repaired  at  the  cost  of  the  owner  of  the 
schooner. 

The  slight  damage  done  to  the  elevated  walk  on  July  24, 1890,  by  Iron 
Boat  No.  10j2j  was  also  repaired  at  the  cost  of  the  owner  of  the  boat. 

Congress,  by  act  approved  March  3, 1891,  appropriated  $400  for  estab- 
lishing range  lights  at  this  harbor.  A  contract  was  made  on  June  29, 
1891,  for  furnishing,  delivering,  and  erecting  near  the  shore  end  of  tlio 
pier  a  65-foot  Star  iron  tower  this  coming  fall. 

IIIL  Cedar  Point  Bange  Beacon,  entrance  to  Sandusky  Bay,  Lake  EriCj 
Ohio. — ^The  superstructure  of  the  crib,  surrounding  the  interior  fouu  da* 
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tion  supporting  the  range  dwelUug  is  decayed  So  that  the  crib  ha«  sep- 
arated in  the  center,  causing  the  frame  buikling,  which  rests  in  the  cen-' 
ter,  to  settle  unevenly,  and  the  crib  work  and  structure  are  liable  to  be 
further  damaged  at  almost  any  time  by  the  lake  action*  It  was  pro- 
posed to  place  a  triangular  iron  tower,  30  feet  high,  in  the  center  of  the 
crib,  resting  on  a  pile  foundation  projecting  four  feet  above  ordinary 
water  level,  and  a  contract  was  made  on  June  29, 1891,  for  furnishing, 
delivering,  and  erecting  a  stanchion  tower,  but  since  then  it  was  found 
that  the  crib  protection  to  the  foundation  proper  had  separated  on  the 
lake  face.  In  order  to  save  and  protect  the  expensive  crib  work  from 
further  separation,  as  well  as  the  foundation  proper,  it  was  decided  to 
drive  a  row  of  piles  around  the  entire  outside  of  the  crib  work,  and  se- 
cure the  piles  with  double  walling  to  prevent  further  canting  over,  and 
to  build  the  superstructure  of  the  cribs  back  to  full  height,  rather  than 
to  abandon  the  structure,  and  to  substitute  an  iron  tower,  resting  upon 
a  pile  foundation.  The  iron  tower  which  was  contracted  for  this  range 
can  be  .transferred  and  used  elsewhere.    Some  repairs  were  made. 

1115.  Marhleheadj  on  northeast  end  of  Marblehead,  Lake  Erie,  Ohio, — 
The  metalwork  for  a  circular  oil  house,  which  was  procured  by  contra<;t, 
was  taken  by  the  tender  from  Cleveland,  Ohio,  and  delivered  at  the 
station,  together  with  the  cement  for  the  foundation  and  brick  lining. 
The  metalwork  was  put  together  at  the  station  and  placed  upon  a  con- 
crete foundation,  prepared  upon  a  rock  surface,  and  it  was  lined  with 
brick.  The  Oil  house  was  located  in  the  rear  of  the  tower  and  between 
it  and  the  dwelling. 

— .  South  Bass  Island,  Lake  Erie,  Ohio. — ^The  following  recommenda- 
tion which  was  made  in  the  Board's  last  annual  report  is  renewed : 

This  passage  is  miicli  used  in  place  of  t^e  north  passage  by  vessels  bound  to  and 
from  Sandusky  and  Marblehead^  or  to  Toledo  firom  the  east,  and  during  heavy  blows 
from  the  northwest.  There  are  several  dangerous  shoals  in  it,  which  are  only  marked 
for  daylight  passage,  and  such  passages  are  not  always  practicable ;  hence  night 
passages  are  becoming  necessary.  It  is  therefore  recommended  that  a  light  be  es- 
tablished on  the  southerly  end  of  South  Bass  Island,  to  range  with  Green  Island  light 
and  Marblehead  light,  at  an  expense  not  to  exceed  $8,600,  and  that  an  appropriation 
of  that  amount  be  made  therefor, 

1117.  West  Sister  Island,  Lake  Erie,  Ohio. — The  metalwork  for  a 
circular  oil  house  of  225  gallons'  capacity,  which  was  furnished  by  con- 
tract, was  transported  to  the  site  by  the  light-house  tender,  which  also 
delivered  the  material  for  its  concrete  foundation  and  brick  lining. 
The  metalwork  was  erected  and  placed  upon  a  prepared  concrete  foun- 
dation on  the  rock  surface.  A  brick  lining  was  built  inside  of  the  iron 
shell.  The  boathouse  was  moved  back  from  the  lake  front  some  20  feet, 
and  the  boatways  were  extended  to  it. 

— .  Fort  Clinton,  Portage  River,  Lake  Erie,  Ohio  {discontinued). 

A  custodian  is  in  charge  of  the  premises,  who  keeps  the  dwelling  in 
repair  without  expense  to  the  United  States. 
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1126, 1127.  Maumee  Inner  Range  Beacons^  east  hanJc  of  Mauniee  River ^ 
Ohio.— Some  60  feet  of  walk,  3  feet  wide,  were  laid  from  the  kitchen  to 
the  street  front;  10  feet  of  new  walk,  6  feet  wide,  were  laid  in  front  of 
the  light-house  grounds,  and  40  feet  of  walk,  not  continuous,  leading  to 
the  front  range,  were  repaired. 

— .  Grassy  Point  Range  Lights y  Straight  Channel^  Maumee  Bay^  Lake 
Eriej  Ohio. — ^This  channel  when  completed,  will  be  about  8  miles  long. 
The  axis  of  the  improved  channel  is  the  line  marked  by  the  main  range 
crib  light  and  the  east  range  crib  light  now  established  in  Maumee  Ray. 
These  ranges  will  serve  to  mark  a  part  of  the  new  channel,  but  a<ldi- 
tional  ranges  are  needed  to  mark  the  inner  end  of  the  channel.  The 
iwrtion  of  the  new  channel  inside  the  location  of  the  crib  ranges  is  prac- 
tically completed  so  far  as  excavation  is  concerned,  and  it  was  regu- 
larly buoyed  out  la«t  spring  so  that  it  is  now  used  by  vessels.  The  rest 
of  the  new  channel  will  be  excavated  this  fall.  That  portion  of  the  old 
channel  marked  by  the  middle  and  outer  range  lights  is  now  but  little 
Ji»eA  by  viBssels  entering  the  harbor  of  Toledo.  It  is  therefore  re<iom- 
mended  that  range  lights  be  established  to  light  the  straight  channel 
in  Maumee  Bay,  to  be  located  near  the  mouth  of  Maumee  Eiver  on  the 
shore  near  Grassy  Point,  and  to  consist  of  a  front  range  in  shallow  water 
built  of  iron  on  a  pile  foundation,  and  of  a  rear  range;  also,  to  be  built 
of  iron,  to  be  located  on  the  land  on  a  lot  sufficiently  large  to  afford  a 
site  for  the  keeper's  dwelling  and  other  needful  buildings.  It  is  esti- 
mated that  these  wiU  cost  $8,000,  and  it  is  recommended  that  an  appro- 
priation of  this  amount  be  made  for  that  purpose. 

— .  Stony  Pointy  Lake  JErie^  Michigan. — ^The  site  Tv^as  reserved  by  the 
United  States  for  light-house  purposes,  but  no  light  has  been  estab- 
lished there. 

1128.  Monroe^  entrance  to  River  Raisin,  Lake  Erie,  Michigan. — The 
material  and  labor  required  for  continuing  90  feet  shoreward  the  para- 
pet and  pile  protection  to  the  pierhead  and  dwelling  on  the  channel 
face  of  the  north  pier,  and  renewing  the  decking  of  the  front  of  the 
north  face  of  the  dwelling,  were  furnished  by  contract.  Various  repairs 
were  made. 

— .  Oibralt4irj  Detroit  River,  Michigan  {discontinued). — ^A  custodian, 
at  a  nominal  salary,  is  in  charge  of  the  premises.  Various  repairs  were 
made. 

1130.  Mamajudaj  on  Mamajuda  Shoal,  Detroit  River,  Michigan. — ^The 
metalwork  for  a  circular  oil  house  which  was  obtained  under  contract 
was  delivered  to  the  tender  at  Cleveland,  Ohio,  which  transported  it  to 
the  station,  together  with  the  necessary  cement  for  foundation  and 
brick  hning.  The  oil  house  will  soon  be  erected  near  the  southeast 
comer  of  the  island  and  about  on  line  with  the  east  face  of  the  Mama- 
juda  light-keei)er'8  dwelling.    Various  repairs  were  made. 
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— .  Mamajudaa/nd  0raB9y  IsUmd  FiaherieSy  Detroit  Biter ^  Michigan. — 
Some  $400  were  collected  and  deposited  to  the  credit  of  the  United 
States,  being  a  year's  rental  in  advance  for  these  shoals^  under  lease 
dated  January  29, 1889. 

1131, 1132.  Orosse  Isle  Range  Lights^  between  Fighting  Island  and  Lime 
Kiln  Grossing^  Detroit  Biverj  Michigan. — Contract  was  made  for  furnish- 
ing all  the  materials  and  labor  necessary  for  the  construction  of  the  two 
timber  foundations  to  receive  the  equilateral  triangular  towers.  Cou- 
tract  was  also  made  for  furnishing  two  skeleton  towers,  one  107  feet  and 
the  other  77  feet  in  height.  The  towers  are  composed  of  columns,  sockets, 
struts,  and  tension  rods  framed  in  the  form  of  a  triangular  pyramid. 
Each  tower  has  a  triangular  foundation  plate  which  is  bolted  to  the 
timber  foundation.  The  top  section  of  the  side  facing  the  channels,  for 
which  the  towers  are  the  guide,  are  provided  with  horizontal  slats  and 
an  oblong  gridiron  12  by  15  feet  in  plan,  to  increase  the  visibility  of  the 
rauges  by  day.  The  light,  a  five-day  lens  lantern,  which  runs  up  and 
down  the  ladder  in  the  plane  of  the  structure,  is  housed  by  day,  and  at 
night  is  hoisted  to  its  place  at  the  apex  of  the  triangle  by  machinery 
and  counterpoise  weight,  worked  in  a  small  cubby  house.  The  lights 
are  1,493  feet  apart,  and  mark  the  range  line  for  running  the  main  chan- 
nel of  the  Detroit  Eiver  from  Lime  Kiln  Crossing  to  a  point  southerly  of 
Mamajuda  light.  The  front  light  is  71  feet  above  mean  low  water  and 
the  rear  light  is  103  feet.  The  keeper's  dwelling  is  located  on  Mama- 
juda Island.  Minor  alterations  and  improvements  were  made  to  the 
dwelling  and  a  supply  of  water  was  obtained  from  the  river.  The  store 
of  the  seine  house  at  the  southwest  comer  of  the  island,  which  was 
converted  into  a  boathouse  for  Mamajuda  station,  was  arranged  to 
accommodate  the  keeper's  boat  for  the  ranges  j  walks  were  laid  around 
the  dwelling  and  leading  £o  the  boathouse.  A  circular  iron  oil  house, 
of  360  gallons'  capacity,  was  deUvered  on  Mamajuda  Island  by  the  ten- 
der,  and  will  soon  be  erected.  The  oU  house  is  intended  for  the  use 
of  both  Grosse  Isle  range  and  Mamjyuda  light-station.  The  vessel  men 
say  that  the  ranges  weU  serve  the  purpose  for  which  they  were  in- 
tended. 

1133.  Grassy  Island^  on  Grassy  Island  Shoal,  Detroit  River ,  Michi- 
gan.—Twelve  shade  trees  were  planted  around  the  dwelling.  A  con- 
tract was  made  on  June  26, 1891,  for  furnishing  the  material  and  labor 
required  for  strengthening  the  fa^je  of  the  east  and  west  sides  of  the 
north  end  of  the  cofferdam.    Various  repairs  were  made. 
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REPAIRS. 

At  each  ot  the  following-named  stations  repairs,  more  or  less  exten- 
tensive,  were  made  during  the  year: 

1061.  Cro88-Over  Island,  N.  Y.    . 


1067.  Sacketts  Harbor,  N.  Y. 
1069.  Stony  Point,  N.  Y. 
1080.  Oak  Orchard,  N.  Y. 
1089.  Dunkirk,  N.  Y. 

1108.  Vermillion,  Ohio. 

1109.  Huron,  Ohio. 

1110.  Cedar  Point,  Ohio. 
1113,1114.  Sandusky  Bay  range  bea- 
cons, Ohio. 


1116.  Groen  Island,  Ohio. 

1118.  Turtle  Island,  Ohio. 

1122,  1123.  Maumee  Outer  range  bea- 
cons, Ohio. 

1124, 1125.  Maumee  Middle  range  bea- 
cons, Ohio.. 

1129.  Detroit  River,  Mich, 


POO  SIGNALS. 

1105.  Cleveland  Breakwater  J  LakeErie^  Ohio. — This  10-inch  steam  fog 
whistle  is  in  good  condition.  Since  this  signal  was  established  on  Octo- 
ber 30, 1890,  it  has  been  in  use  210  hours,  with  an  expenditure  of  about 
16  tons  of  bituminous  coal. 

1129.  Detroit  River  {Bar  Point) j  Lake  Erie,  Michigan, — This  10-inch 
steam  fog  whistle  is  in  good  condition  with  the  exception  of  one  of  the 
smokestacks  of  the  duplicate  signal,  which  was  so  corroded  that  it  broke 
in  the  middle.  A  new  one  has  been  ordered.  Thi  s  signal  was  in  use  about 
162  hours,  with  an  expenditure  of  about  14  tons  of  anthracite  coal. 

The  clockwork  apparatus,  operating  five  bells  in  this  district,  is  in 
good  condition  and  is  doing  well. 

BUOYAGE. 

The  buoyage  of  the  district  is  in  a  satisfactory  condition.  The  tender 
Haze  has  cared  for  the  buoys  in  Lake  Erie,  Detroit  River,  and  Kiagara 
River.  The  buoy  formerly  marking  the  spit  at  the  northern  end  of  Ton- 
awanda  Island  was  discontinued.  A  buoy  was  placed  upon  the  Wa- 
verly  Shoal,  off  the  entrance  to  Buffalo  Harbor.  The  spare  buoys  and 
Hidr  appendages  are  most  of  them  in  good  shape.  During  the  winter, 
forty  new  spar  buoys  were  made  while  the  tender  was  laid  up.  All  are 
conveniently  distributed.    The  buoy  houses  are  in  good  repair. 

DEPOTS. 

Rock  Island^  N'ew  York, — ISo  repairs  were  made  and  none  were  re- 
ported as  necessary. 

Buffalo  J  New  York. — ^o  repairs  were  made  and  none  were  reported 
as  necessary. 

Eriej  Pennsylva/nia. — ^The  decayed  timbers  supi)orting  the  floor  of  the 
buoy  house  were  replaced  by  new  ones,  and  the  platform  in  front  of  the 
buoy  house  was  (entirely  renewed. 
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Cedur  Pointy  Ohio, — "No  repairs  were  made  and  none  were  reported 
as  necessary. 

Maumee  Bay,  Ohio. — "So  repairs  were  made  and  none  were  reported 
as  necessary. 

The  buoy  houses  are  in  fairly  good  repair. 

THE  SLIP  FOR  THE  TENDER. 

Buffalo,  N'ew  York. — The  unfinished  work  on  July  1,  1890,  which  was 
deferred  for  want  of  sufficient  funds  at  that  time  to  complete  the  work 
of  placing  an  additional  row  of  sheathing  plank  around  the  entire  in- 
side of  the  slip  to  prevent  the  filling,  back  of  the  piUng,  from  forcing 
itself  through  between  the  joints  of  the  sheathing  plank  and  dei)08it- 
ing  itself  in  the  area  of  the  slip,  was  resumed  and  completed.  The 
space  between  the  double  sheathing  of  the  pile  revetment  was  fiUed 
with  cinders  so  a-s  to  prevent  leakage  of  sand,  and  the  back  filling  from 
draining  into  the  slip  and  causing  constant  dredging,  and  endangering 
the  keeper's  dwelling  adjacent  to  the  sUp.  The  slip  was  dredged  so  as 
have  11 J  to  12  feet  of  water.  Part  of  the  dredged  material  was  depos- 
ited back  of  the  pile  sheathing,  under  the  platform  surrounding  the 
slip.  The  river  front  of  the  reservation,  extending  25  feet  into  the  chan- 
nel along  the  front  of  the  dock  between  the  runway  of  the  U.  S.  Life- 
Saving  Station  and  the  first  corner  of  the  slip,  was  dredged  until  11 
feet  of  water  were  obtained.  It  will  be  necessary  to  dredge  annually 
in  front  of  the  reservation,  as  well  as  in  the  slip,  for  the  reason  that  the 
large  steamers  loading  coal  in  the  vicinity  of  the  slip  plow  up  the  dirt 
with  iheir  wheels  when  backing  up  to  the  coal  docks. 

TENDER. 

The  Haze. — ^This  steamer  is  in  good  condition.  Her  engine  and  boiler 
were  repaired  while  she  was  laid  up  in  the  winter.  Although  the  boiler 
shows  signs  of  deterioration,  it  is  stiU  serviceable.  It  was  examined  in 
the  spring  of  1891  by  the  Government  inspector  of  boilers  at  Detroit. 
The  tender  was  usefully  employed  during  the  season  of  navigation  in 
caring  for  the  buoyage  of  Lake  Erie  and  the  Detroit  Eiver,  in  placing 
the  buoys  in  Niagara  Eiver,  and  oij  inspection  trips,  as  well  as  for  sup- 
plying light-stations.  She  also  carried  five  of  the  new  iron  oil  houses 
to  their  stations  from  Cleveland,  Ohio,  one  each  to  West  Sister  Island^ 
Marblehead,  and  Mamajudalight-stationsinLakeErie,andtoBigSodus 
and  Thirty-Mile  Point  light- stations,  in  Lake  Ontario.  She  wa«  laid  up 
at  Detroit,  Mich.,  on  December  10, 1890,  when  all  her  crew  were  dis- 
charged, except  the  officers,  cooper,  steward,  cook,  and  one  fireman. 
She  left  Detroit  on  April  9, 1891,  on  the  buoy  trip  and,  after  completing 
that  work,  began  on  May  25,  1891,  to  supply  light-stations,  finishing 
that  duty  on  June  21, 1891.  During  the  year  she  ran  8,342  miles,  con- 
suming in  so  doing  about  300  tons  of  coal. 
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ELEVENTH  DISTRICT. 

This  district  ext^ends  from  Grassy  Island  liglit-stHtion,  Detroit  River, 
to  the  head  of  Lake  Superior,  and  covers  the  American  shores  and 
waters  of  the  Detroit  and  St.  Clair  Rivers;  Lakes  St.  Clair,  Huron,  and 
Superior;  St.  Marys  River^  and  the  x)ortion  of  the  Straits  of  Mai^kinac 
eastward  of  a  line  from  Old  Mackinac  Point. 

Inspector. — Commander  Oscar  F.  Heyerman,  U.  S.  Navy. 

Engineer. — ^Maj.  William  Ludlow,  Corps  of  Engineers,  U.  S.  Army. 

Three  are  in  the  district — 

LJght-hoiises  and  beacon  lights ^. . .  96 

Light-ehip  in  position  ..• 1 

Day  or  iinlighted  beacons « 1 

Fog  signals  operated  by  steam 18 

Fog  signals  operated  by  clockwork 4 

Bell  bnoys  in  position 2 

Other  buoys  in  position 152 

8team  barge  WarringUm,  buoy  tender,  and  for  supply  and  Inspection 1 

Steam  launch  Lotus,  for  construction  and  repair 1 

Steamer  Marigold,  buoy  tender  and  for  supply  and  inspection 1 

LIGHTHOUSES. 

^  1134.  Belle  Isle,  Detroit  River ^  Michigan,— A  circular  iron  oil  house  of 
225  gallons'  capacity  was  erected,  and  various  repairs  were  made. 

1135, 1136.  Windmill  Point  Range,  head  of  Detroit  River,  Michigan. — 
The  act  of  March  3, 1891,  appropriated  $3,000  for  the  establishment  of 
range  lights  at  this  point.  Work  was  begun  April  8  and  completed  in 
May,  1891.  It  was  done  by  contract.  On  the  night  of  May  20, 1891, 
the  lights  were  exhibited  for  the  first  time. 

1137.  Windmill  Point,  Detroit  River,  entrance  to  Lake  8t.  Glair,  Michi- 
gan.— ^This  light  was  changed  on  December  7, 1890,  from  a  fifth-order 
fixed  white  varied  by  a  red  flash  every  ninety  secx)nds  to  a  fourth- 
order  fixed  white  varied  by  a  red  flash  every  fifteen  seconds. 

1138.  Orosse  Pointe  Beacon^  Lake  St.  Clair,  Michigan. — The  i)assa^e 
across  the  Grosse  Pointe  Flats  is  now  marked  by  a  light-ship  at  the 
north  end  and  a  pile-cluster  beacon  at  the  heal  of  the  Detroit  Eiver, 
both  on  the  east  side  of  the  channel.  The  beacon  was  damaged  by  ice 
during  the  winter.    It  will  be  repaired  during  the  coming  season. 

1142.  8t.  Clair  Flats  Canal,  lower.  Lake  8t.  Glair,  Michigan. — A  circu- 
lar iron  oil  house,  of  225  gallons'  capacity,  was  buUt,  and  various  re- 
pairs were  made. 

1143.  8t.  Clair  Flats  Canal,  upper,  Lake  St.  Clair,  Michigan. — A  circular 
iron  oil  house,  of  225  gallons'  capacity,  was  built  and  various  repairs 
were  made. 

10286  L  H 10 
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1144-1155.  St.  Clair  River  Lights,  Michi^f an, —This  system  of  13 
lights,  ranging  the  reaches  and  marking  the  turiiing  points  in  the  river, 
from  above  the  canal  to  above  Russell  Island,  has  proved  satisfa^^tory, 
and  the  number  of  coUisions  and  accidents,  in  that  narrow  and  tortu- 
ous navigation,  has  been  greatly  reduced. 

1156.  Fort  Gratiot,  head  of  8t  Clair  River,  Michigan.-^A  circular 
iron  oil  house,  of  360  gaUons'  capacity,  was  built.  Kew  walks  were 
laid  from  the  dweUing  to  the  oil  house  and  from  the  gate  to  the  street, 
and  various  repairs  were  made. 

1157.  Fort  Qratiot  Range,  head  of  8L  Clair  River,  Lake  Huron,  Mich- 
igan.—The  following  recommendation  was  made  in  the  last  annual  re- 
port: 

Two  ranges  are  now  maintained  at  Fort  Gratiot  at  private  cost.  One  set  consists 
of  two  electric* lights  to  guide  through  the  entrance  into  the  St.  Clair  River.  The 
other  consists  of  two  towers  and  lights  on  the  Canadian  side,  intersecting  with  the 
former  range  about  four-fifths  of  a  mile  from  shore  and  guiding  past  and  to  west- 
ward of  the  outlying  shoals  at  the  lower  end  of  Lake  Huron.  These  ranges  appear 
to  be  well  located.  The  American  range  should  be  maintained  and  controlled  by 
the  Light-House  Establishment.  It  is  therefore  recommended  that  an  appropriation 
of  $500  be  made  for  this  purpose. 

The  appropriation  was  made  pursuant  to  this  recommendation,  and 
the  ^lights  passed  into  the  care  of  the  Liglit-House  Establishment^ 
which  has  kept  them  during  the  season. 

1163.  Pointe  anx  Barques,  Lalce  Huron,  Michigan.— A.  new  frame  wood- 
shed was  built.    Various  minor  repairs  were  made. 

1165.  Saginaw  River  front  range,  Michigan. — A  gasoline  light  was  in- 
troduced and  the  color  of  the  tower  was  changed  from  white  to  red. 

1166.  Saginaw  River  rear  range,  Michigan. — On  the  night  of  June  15, 
1891,  this  light  was  changed  from  a  fixed  white  to  a  fixed  red. 

1168.  Tawas  {Ottawa),  Saginaw  Bay,  Michigan. — A  new  illuminating 
apparatus  was  ordered,  raising  the  light  to  the  fourth  order  and  reduc- 
ing the  flashing  period  from  ninety  to  thirty  seconds.  The  apparatus 
has  been  delivered  at  the  light-house  depot  in  Detroit.  The  change 
will  be  made  at  an  early  date.    Various  repairs  were  made. 

1171.  Alpena,  entrance  to  Thunder  Bay  River,  Michigan. — A  fog  bell 
was  established  at  this  station,  and  on  March  20,  1891,  was  sounded  for 
the  first  time.  ^ 

1172.  Thunder  Bay  Island,  Lake  Huron,  Michigan. — A  working  party 
was  landed  on  September  20,  and  made  general  repairs  to  the  keeper's 
dwelling  and  rebuUt  part  of  the  tramway,  which  was  washed  away 
during  the  fall  of  1889.  The  fog  signal  was  put  in  order.  The  water- 
supply  well  for  the  fog  signals  was  deepened  and  enlarged. 

/iJt.f ''^''^'*^  ^*^'  ^^  ^'^'^'"''^  itfw?%an.— With  the  appropriation 
ot  «o,500  made  by  the  act  approved  March  2,  1889,  the  fog  signal  at 
this  station  was  put  up.  7  7  &      & 
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1176,  Spectacle  Ree/j  Lake  Huron^  Michigan, — The  fouiidsition  crib, 
which  was  damaged  conniderably  by  the  ice  during  tin*,  open  winter, 
will  be  repaired  during  the  current  Heanon.    Some  repairs  were  made. 

1178.  Bois  Blanc,  Lake  Huron^  Michigan. — A  landing  waH  built.  The 
boathon»e  was  moved  nearer  the  beach  and  the  boatwavH  were  re- 
built  A  brick  cistern  was  built  in  the  cellar  and  tlie  conductor  pipes 
of  the  dwelling  were  extended  to  it.  A  drive  well  was  put  down  near 
the  beach  to  the  eastward  of  the  tower,  and  a  force  x)ump  and  rubber 
hose  were  provided  for  domestic  purposes  and  for  protection  from  fire. 
A  plank  walk  was  laid  from  the  front  and  back  doors  of  the  dwelling 
to  the  drive  well.     Various  repairs  were  made. 

— .  FoHy- Mile  ^  Point  J  Lake  Huron,  Michigan, — Tln^  following  recom- 
mendation, which  was  made  in  the  Board's  last  annual  rei)ort,  is  re- 
newed: 

This  point  is  anderstood  to  mean  Hammond  Bay,  which  is  40  milo.s  io  the  eastward 
of  McGulpin  Point  light-lionse.  Cheboygan  and  Prosque  Isle  light-houHcs  are  about 
50  miles  apart,  with  no  aid  to  navigation  between  them.  Considering  the  magnitndo 
and  valne  of  the  commerce  of  this  viciuity  the  distance  uu marked  by  a  light  is  fur 
too  great.  A  light-station  is  needed  about  midway  betwi'cn  the  two.  It  should 
have  not  only  a  fog  signal,  bnt  also  an  efficient  coast  light.  The  proper  location  for 
this  is  on  the  prominence  of  the  coast  eastward  of  Hammond  Bay,  about  equidistant 
between  Cheboygan  and  Presque  Isle.  The  cost  of  the  station  complete  would  be 
about  $25,000.  It  is  recommended,  therefore,  that  a  light  and  fog-signal  station  be 
established  about  midway  between  Cheboygan  and  Pro8(iue  IhIc  light-stations  at  such 
point  as  the  Board  may  fix  upon  on  further  examination,  and  that  an  appropriation  of 
$25,000  be  made  therefor. 

1181.  Cheboygan  River,  front  range,  Strait4i  of  Mackinac,  Michigan, — A 
sidewalk  was  laid  in  front  of  the  keeper's  dwc»llinf2j.  The  work  of  mov- 
ing the  front  range  light  and  the  keeper's  dwelling  to  the  new  site  was 
begun  in  the  latter  part  of  June,  1891.  The  following  recommendation, 
made  in  tlie  Board's  last  annual  report,  is  renewed: 

The  sanitary  condition  of  this  station  is  bad.  The  light-houHe  lot  is  narrow  and 
its  entire  front  is  occupied  by  the  light-house  buildings.  The  cellar  is  often  inun- 
dated and  there  is  no  drainage  nor  means  of  any  except  to  the  river  over  private  land. 
It  is  now  proposed  to  extend  the  light-house  lot  back  to  the  river  by  purchase  at 
an  estimated  expense  of  $1,750.  Recommendation  is  therefore  made  that  an  appro- 
priation of  this  amount  be  made  for  this  purpose. 

1184.  Pipe  Island,  Detour  Passage,  Michigan. — A  small  circular  iron  oil 
honse  and  1,200  bricks  were  delivered  at  the  station  by  the  light-house 
ender  Warrington. 

— .  North  Passage,  Mission  Point,  Ma^kina^)  Island,  Lake  If i(ron,Michi' 
fan. — ^The  following  rex?oinniendation,  which  was  nuide>  in  the  lioard's 
ast  annual  report,  is  renewed : 

Mission  Point  is  anderstood  to  be  on  the  eastern  extremity  of  Mackinac  l.slaiwl,  in 

hieh  position  a  light  would  servo  only  as  a  general  guide  and  be  of  little  service  for 

he  passage  of  the  narrow  strait  between  Mackinac  and  Kound  Inlands.     What  is 

ceded  is  a  light  so  placed  as  to  enable  vessels  to  hold  a  close  and  safe  course  bo- 
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twe6n  tlie  two^  for  which  reason  the  light  should  be  either  on  the  spit  at  the  wcst^^m 
Bide  of  the  h<arbor  of  Mackinac  Island  or  on  the  projecting  point  of  Round  Island, 
directly  opposite.  At  present  there  are  no  lights  to  aid  the  navigation  of  the  north- 
ern channel,  for  which  reason  vessels  are  compelled  to  use  the  southern,  with  consid- 
erable  loss  of  distance  and  time.  The  Government  owns  Round  Island,  and  a  light- 
house site  there  would  cost  nothing.  On  Mackinac  Island  the  land  is  held  at  a  high, 
valuation,  particularly  in  the  vicinity  of  the  town,  which  is  a  noted  summer  resort, 
and  it  would  be  both  difficult  and  costly  to  obtain  a  site  there.  It  is  therefore  rec- 
ommended that  an  appropriation  of  $15,000  be  made  for  building  a  light  and  fog- 
signal  station,  not  at  Mackinac  Island,  but  on  Round  Island. 

— .  St.  Marys  River ,  from  Pipe  Island  to  Sault  8te.  Marie^  Michigan. — 
The  act  approved  March  3, 1891,  appropriated  $30,000  for  the  construc- 
tion of  a  system  of  lights  and  ranges  from  Pii)e  Island  to  the  Sanlt. 
In  view  of  the  delay  in  procuring  the  lenses  from  abroad  tubular  lan- 
terns made  in  this  country  were  used  for  the  time  being,  but  they  will 
be  replaced  with  more  powerful  illuminants  if  necessary.  An  exami- 
nation of  the  river  wa«  made  in  the  latter  part  of  May,  1891,  and 
another  about  the  middle  of  June.  The  lights  will  be  established,  so 
far  as  practicable,  during  this  season. 

1189, 1190.  St.  Marys  River  Upper  Range  {front  and  rear)j  Michigan. — 
The  following  recommendation,  which  was  made  in  the  Board's  last 
annual  report,  is  renewed : 

The  conditions  in  the  vicinity  of  Round  Island  and  Point  Iroquois,  St.  Marys 
River,  are  unsatisfactory  to  navigators  of  these  waters.  Owing  to  the  insufficient 
depth  and  the  narrowness  of  the  passage,  which  is  but  a  quarter  of  a  mile  wide 
between  the  11-foot  shoals  bordering  the  channel  on  the  St.  Marys  River  upper 
range,  the  greater  number  of  vessels  prefer  to  hold  the  lower  range  until  they  can 
change  course  in  deep  water  westward  of  the  shoals.  In  fact,  the  channel  through 
tlie  St.  Marys  River  upper  range  was  bai'ely  navigable  until  a  cut  had  been  dredged, 
which  is  now  partly  Ullod  up,  and  with  any  sea  a  deep  vessel  can  not  use  it.  In 
addition  to  these  obstructions,  there  are  several  others  near  to  the  6-fathom  contour 
between  Round  Island  and  Iroquois  Point,  which  are  brought  out  by  drawing  the 
18-foot  contour.  The  largest  has  but  14  feet  on  it.  These  are  now  insufficiently 
marked  by  buoys.  An  effective  guide  past  all  these  is  needed.  The  Board  suggests 
that  it  be  furnished  by  laying  out  a  new  range  on  shore.  This  can  be  done  most 
economically  by  abandoning  the  present  upper  range  and  moving  the  buildings  to 
the  new  line,  after  which  the  St.  Marys  River  lower  range  should  be  shifted  slightly 
to  the  southward  to  clear  the  10-foot  lump  now  marked  by  the  red  can  buoy.  The 
cost  of  doing  this  would  be  about  $2,000.  The  Board  recommends  that  an  appro- 
priation of  that  amount  be  made  therefor. 

1191.  Point  Iroquois,  Lake  Superior ,  Michigan. — ^The  fog-signal  house 
and  duplicate  machinery  were  built.  The  signal  was  sounded  for  the 
iirst  time  on  October  31,  1890.  General  repairs  were  made  to  the 
keeper's  dwelling. 

1192.  White  Fish  Painty  Lake  Superior ,  Michigan. — ^The  characteristic 
of  the  station  will  be  changed  from  fixed  white  to  fixed  white  varied  by- 
red  flashes  with  twenty-seconds'  periods. 


18dL  ftEPORT   OP   THE   LlGHt-MOUSE   BOARD.  149 

Bleventta  District. 

11D6, 1197.  Grand  Island  Harbor  Rangc^  Lake  Superior^  MUhUjatu — 
A  hoiBting  winch  was  purchaaed  for  tise  in  connection  with  tlu*  delivery 
of  supplies.    Yarions  repairs  were  made. 

1198.  Marquette^  Lake  Superior j  Michigan* — ^The  sea  wall,  for  the  pro- 
tection of  the  fog-signal  houses^  was  thoroughly  repaired.  A  house  for 
the  water  pipes  was  built  on  the  water-supply  crib.  A  new  plank  walk 
was  laid  from  the  dwelling  to  the  lake  shore.  Various  rei>airR  were 
made. 

1199.  Marquette  Breakwater^  Lake  Superior ^  Michigan. — The  metal- 
work  for  the  new  light-house  was  completed  by  contract  in  October  and 
its  erection  was  completed  on  November  8, 1890. 

1200.  Granite  IsUmdj  Lake  Superior,  Michigan. — A  landing  derrick 
to  &cilitate  the  delivery  of  supplies,  was  put  up.  The  timber  was 
framed  at  the  light-house  depot  in  Detroit.    Slight  repairs  were  made. 

1201.  Huron  Island,  Lake  Superior,  Michigan. — The  work  of  rebuild- 
ing the  water  supply  for  the  fog  signal  was  completed  in  July,  1890. 
The  north  comer  of  the  dwelling,  which  was  struck  by  lightning  on 
the  afternoon  of  June  27, 1890,  was  repaired.  Various  repairs  were 
made. 

1212.  Eagle  Harbor,  Lake  Superior,  Michigan. — The  following  recom- 
mendation, made  in  the  Board's  last  annual  report,  is  renewed : 

A  steam  fog  signal  would  be  a  valuable  addition  to  the  light-station  at  this  point. 
It  ean  be  established  for  $5,500,  and  the  Board  recommends  that  an  approjiriation 
of  that  amount  be  made  therefor. 

1222.  La  Pointe,  Lake  Superior^  Wisconsin. — ^The  building  of  this 
steam  fog  signal  was  begun  early  in  October  and  completed  in  January, 
1891.  The  signal  stands  about  three-fourths  of  a  mile  eastward  of  the 
light. 

— ,  Chequamegon  Ught  and  fog  signal,  Lake  Superior,  Wisconsin. — The 
following  recommendation,  which  was  made  in  the  Board's  last  annual 
report,  is  renewed: 

A  light  on  the  east  side  of  the  entrance'  to  Chequamegon  Bay  has  been  in  service 
sinoe  1858,  and  the  act  of  October  1,  1888,  authorized  a  fog  signal  at  a  cohI  of  $5,500, 
and  on  March  2, 1889,  an  appropriation  was  made  therefor.  This  additional  aid  is 
mach  needed.  In  order,  however,  to  fally  meet  tlie  requireinents  of  the  situation, 
further  improvements  are  needed.  The  present  light  is  not  near  enough  to  the  inner 
point  to  serve  as  a  good  guide  to  clear  it,  and  it  is  too  far  from  the  course  of  vessels 
outside  to  be  of  the  best  advantage.  The  fog  signal  should  be  on  the  outer  beach, 
abont  1  m^ile  east  of  the  present  light,  and  if  so  established  the  light  also  should  bo 
moved  to  the  same  location.  To  mark  the  inner  point  towards  Houghton  a  small 
harbor  light  and  fog  beU  struck  by  machinery  will  meet  all  requirements. 

The  expenditures  necessary  are  estimated  as  follows : 

For  removing  and  rebuilding  the  main  U ght $7, 500 

For  the  harbor  light  and  beU * 2,500 

Total  estimated  cost 10,000 

The  Board  recommends  that  an  appropriation  of  $10,000  be  made  therefor. 
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•   — .  Bayfield^  Lalce  t^itperior^  Wiscomin.— The  following  recommenda- 
tion, which  was  made  in  the  Board's  last  annual  report,  is  renewed: 

The  increasing  commerce  of  the  place  and  the  fact  that  this  is  one  of  the  best  and 
largest  harbors  of  Lake  Superior,  make  it  evident  that  a  light  should  be  established 
here.  It  is  estimated  that  this  can  be  done  for  a  sum  not  exceeding  $5,000,  and 
recommendation  is  made  that  an  appropriation  of  this  amouut  be  made  therefor.' 

1224.  Devils  Island,  Apostle  Group,  Lake  Supet^ior,  Wisconsin.— The 
act  approved  March  2, 1889,  appropriated  $15,000  for  building  a  light- 
station,  and  the  act  approved  March  3, 1890,  appropriated  $5,500  for 
estabUshing  a  fog  signal  to  complete  the  station  to  be  erected  on 
Devils  Island.    The  appropriation  for  the  light  was  insufficient.   Devils 
Island  is  an  isolated  station  with  no  adequate  harbor.    The  light,  which 
is  to  be  flashing  and  of  the  third  order,  will  become  one  of  the  most  im- 
portant turning-points  in  Lake  Superior.    In  addition  it  is  to  have  a 
fog  signal,  and  proYision  must  be  made,  therefore,  for  not  less  than 
three  keepers.    The  station,  exclusive  of  the  fog  signal,  is  estimated 
to  cost  $36,000,  leaving  an  additional  appropriation  of  not  less  than 
$22,000  to  be  made  after  paying  for  the  land  and  other  contingent  ex- 
penses.   In  view  of  the  improbability  of  securing  the  additional  amount 
needed  at  the  current  session  of  Congress  it  was  decided  that,  pending 
action  in  this  regard,  a  temporary  skeleton-frame  tower  should  be  built 
to  prevent  further  delay  in  exhibiting  the  light  and,  while  awaiting 
the  arrival  from  France  of  the  third-order  flashing  lens  required,  to  ex- 
hibit a  fixed  red  light  of  the  fourth  order.    The  building  of  the  dupli- 
cate fog-signal  boilers  and  machinery  was  in  progress  under  contract 
at  the  end  of  the  year.    An  addition  of  $22,000  is  needed  for  furnishing 
the  station  with  a  permanent  tower,  and  it  is  recommended  that  this 
amount  be  appropriated  for  that  purpose.* 

— .  Superior  Bay,  Lalce  Superior,  Wisconsin.— The  following  recom- 
mendation, which  was  made  in  the  Board's  last  annual  report,  is  Re- 
newed: 

The  channel  in  Superior  Bay  from  the  natural  entrance  to  Connors  Point  should 
be  so  marked  that  vessels  can  get  in  or  out  after  night  without  aid  from  tugs.  It 
18  claimed  that  over  nine  hundred  vessels  wiU  have  arrived  and  cleared  from  this  port 
this  year  with  a  commerce  exceeding  $28,000,000  in  value.  The  largest  Hue  of  steamers 
on  the  lakes  makes  its  headquarters  here.  The  Board  is  of  opinion  that  this  chan- 
nel can  be  sufficiently  marked  by  Ughts  shown  from  lanterns,  mounted  on  six  clus- 
ters of  piles,  which  WiU  bum  from  five  to  eight  days  without  trimming,  if  need  be. 
These  can  be  built  for,  say,  $200  each.  The  Board  therefore  recommends  that  an 
appropriation  of  $1,200  be  made  therefor. 

1229.  Two  Harbors,  Lalce  8uperi4>r,  Minnesota.— Segotmtions  for  the 
purchase  of  this  site  had  been  carried  on  since  1886  without  8atisfa<jtory 

stli^nol^^'^'l'  '?"'?  ''^''  ^'^  '^^"^"  ^'^"^  ^  temporary  structure  at  this 
abo^e  the   ake^evel'I  hT""^:'  ^'  '""''  '"^  *^"  ^^«*  ''^^'    The  light  is  87  feet 

Bign^i  ai^tirsirw^^^^^^  ^"^ '"^  ""'^^  "^^^^^^  ^^-* ''  -^-  T^« ^^« 
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result,  and  in  July,  1890,  proceedings  were  iuHtituted  to  condemn  the 
land,  pending  which  the  owner  deeded  the  site  required  to  the  United 
States.  The  deed  and  abstract  of  title,  received  through  the  governor 
of  Minnesota  from  the  owner,  were  forwarded  on  September  20, 1800,  to 
the  United  States  attorney  for  examination.  Plans  for  a  tower  and 
a  keeper's  dwelling  were  made  and  proposals  to  do  the  work  were  re- 
ceived on  June  22,  in  response  to  poster  and  circular-letter  advertise- 
ment. The  materials  are  to  be  delivered  in  July,  when  a  working 
party  will  be  provided.  The  work,  it  is  expected,  will  be  finished  dur- 
ing this  season. 

1231.  Isle  RoyaUj  Lake  Superior^  Michigan. — A  boathouse  and  land- 
ing crib  were  built  and  boatways  were  provided.  The  materials  were 
bought  and  the  work  was  done  by  hired  labor  under  the  direction  of 
the  keei)er-    A  4-ton  boat-hoisting  winch  was  purchased. 

The  Patrol  of  the  8t,  Marys  River. — ^An  appropriation  of  $4,000  was  made 
by  the  act  approved  on  March  3, 1891,  "  for  procuring  a  patrol  steamer 
for  use  on  the  St.  Marys  Eiver,  Michigan,''  for  the  replacement  of  buoys, 
marking  the  channel  lines  in  that  river,  displaced  by  rafts  or  otherwise 
during  the  season  of  navigation.  The  Board  thereui)on  contracted  for 
the  doing  of  this  work  for  the  sum  appropriated  from  May  1  to  Novem- 
ber 30, 1891,  being  for  the  season  of  navigation  in  that  year  and  during 
May  and  June  of  1892.  It  was  with  great  difficulty  that  the  Board  was 
able  t'O  induce  anyone  to  undertake  the  work  for  the  sum  named,  and 
it  was  only  by  allowing  the  contractor  to  do  it  by  any  of  several  steam- 
ers instead  of  confining  one  steamer  to  the  work  that  it  was  effected. 

The  patrol  was  begun  on  May  1,  and  it  has  proved  to  be  a  satisfac- 
tory means  of  keeping  the  buoys  in  place. 

The  work  was  so  well  done,  and  it  effected  so  much  in  the  interests 
of  the  navigation  of  this  greatly  crowded  river,  that  the  Board  is  con- 
Rtrained  to  repeat  its  recommendation  of  last  year  and  to  ask  that 
$4,000  be  appropriated  for  procuring  a  patrol  steamer  for  use  on  the  St. 
Marys  River  during  the  coming  year. 

REPAIRS. 

Repairs,  more  or  less  extensive,  were  made  during  the  year  at  the 
followiDg-named  stations : 


1141.  St.  Clair  Flats  Range   (rear), 

Mich. 
1159.  Sand  Beach  (main);  Mich. 
Ueo.  Sand  Beach  (S.  light),  Mich. 
1162.  Sand  Beach  (W.  light),  Mich. 
1164.  Port  Austin  Keef,  Mich. 
1167.  Charity  Island,  Mich. 
1170.  Sturgeon  Point,  Mich. 
1177.  Detour,  Mich. 
11S3.  lr'rying-x>an  Island,  Mich. 


1202.  Stannard  Rock,  Mich. 

1203.  Sand  Point,  Mich. 
1208.  GuU  Rock,  Mich. 

1213,  1214.  Eagle  HarhoT  Range,  Mioh. 

1215.  Eagle  River,  Mich. 

1218.  Ontonagon,  Mich. 

1220.  Outer  Island,  Wis. 

1227.  Duluth  Range  (front),  Minn. 

1230.  Grand  Marais,  Minn. 
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GENERAL   SERVICE. 

A  Bobetts  boiler  bas  been  built  for  test  and  comparison  witb  the 
existing  fog-aigiial  boilers.  S^ecessary  toola  and  pipe  flttings,  for  the 
erection  and  repair  of  steam  fog  signals  in  the  ninth  and  eleventh 
light-bouse  districts,  and  a  quantity  of  black  pipe,  bolts,  nuts,  rods, 
washers,  270  feet  of  boiler  tubes,  and  30  sets  of  grate  bars  were  bought 
and  delivered  at  the  light-house  depot,  Detroit.  Twelve  10-incli  fog 
whistles  were  ordered  for  general  ose  in  connection  with  the  fog-signal 
apparatus.  The  tools  and  materials  needed  for  repairs  and  improve- 
ments at  stations  in  the  ninth  and  eleventh  light-house  districts  were 
delivered  at  the  light-bouse  depot  in  the  latter  part  of  June,  1$91. 

OIL  HOUSES. 

A  contract  was  made.for  the  metalwork  required  for  five  eircolar 
iron  oil  houses.  It  was  inspected  and  delivered  on  April  30  at  the 
light-bouse  depot,  Detroit.  The  material  needed  for  buildingsix  circu- 
lar iron  oil  houses  was  bought  and  delivered  at  the  lighthouse  depot. 
There  tire  numerous  stations  in  the  eleventh  light-house  district  at 
which  independent  fireproof  oil  houses  are  needed,  but  the  appropria- 
tion made  for  the  purpose  admits  of  but  slow  progress  in  fiimishing 
them. 

LIGHT-SHIP. 

139.  Orosse  P(nnte  Light-  Vessel,  No.  10,  Lake  St.  Glair,  Michigan. — 
is  vessel  is  the  only  one  in  the  district.  She  has  not  been  docked  or 
laired  for  several  years,  and  though  she  is  in  sufficiently  good  condi- 
Q  to  last  out  this  season,  she  needs  to  be  docked  and  extensively 
trhauled  at  the  close  of  navigation. 

BA.T  OB  UKLiaHTED  BEACON. 

liere  isbut  one  in  this  district.  That  is  near  Stannard  Rock,  in  Lake 
perior.    It  is  in  good  condition. 

FOG  SIGNALS  OPERATED  BT  STEAM  OE  HOT-AtB  ENGINES. 

15C.  Fort   Gratiot,  Michigan.—This  8-ineh   steam  whistle  was  in 

iration  129  hours,  consuming  about  12  short  tons  of  coal. 

159.  Sand  Beach  {harbor  of  refuffe),  north  main  light,   Michigan.— 

e  10-inch  steam  whistle  was  in  operation  169  hours,  consuming  about 

short  tons  of  coal, 

.164.  Port  Avstin  Reef,  Michigan.—Tbe  first-class  steam  siren  was  in 

action  55  hours,  consnmmg  about  9  short  tons  of  coal. 

172.  Thunder  Bay  7«te)id,  Michigan.— This  10-inch  steam   whistle 

s  m  oi>eration  218  hours,  consuming  about  18  short  tons  of  coal. 


1  w 
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1175.  Presque  Isle,  Michigan, — ^This  10-inch  steam  whistle  was  in 
ope^tion  155  hours,  consuming  about  12  short  tons  of  c>oal. 

1176.  Spectacle  Reef^  Michigan. — This  10-inch  steam  whistle  was  in 
operation  202  hours,  consuming  about  7  short  tons  of  coal. 

The  amount  of  drift  wood  picked  up  by  the  keepers  at  Si>ectacle 
Reef  and  used  as  fuel  renders  the  consumption  of  coal,  per  hour  of  fog, 
much  less  than  at  any  other  station. 

1177.  Detour^  Michigan. — ^This  10-inch  steam  whistle  was  in  operation 
194  hours,  consuming  about  15  short  tons  of  coal. 

1179.  Cheboygan^  Michigan. — ^This  10-inch  steam  whistle  was  in  opera- 
tion 182  hours,  consuming  about  13  short  tons  of  coal. 

1191.  Point  Iroquois  J  Michigan. — ^This  10-inch  steam  whistle  was  in 
operation  73  hours,  consuming  about  6  short  tons  of  coal. 

1192.  White  Fish  Pointy  Michigan. — The  10-inch  steam  whistle  was  in 
operation  443  hours,  consuming  about  25  short  tons  of  coal. 

1198.  MarquettCy  Michigan. — ^This  10-inch  steam  whistle  was  in  opera- 
tion 357  hours,  consuming  about  21  short  tons  of  coal. 

1201.  Huron  Island^  Michigan. — ^This  10-inch  steam  whistle  was  in 
operation  228  hours,  consuming  about  14  short  tons  of  coal. 

1202.  Stannard  Boch,  Michigan. — The  10-inch  steam  whistle  was  in 
operation  340  hours,  consuming  about  19  short  tons  of  coal. 

1207.  ManitoUj  Michigan. — This  10-inch  steam  whistle  was  in  opera- 
tion 513  hours,  consuming  about  34  short  tons  of  coal. 

1220.  Outer  island^  Wisconsin. — ^This  10-inch  steam  whistle  was  in 
operation  329  hours,  consuming  about  23  short  tons  of  coal. 

1227.  Duluth  Range  {front)j  Minnesota. — This  10-inch  steam  whistle 
was  in  oi>eration  421  hours,  consuming  about  26  short  tons  of  coal. 

1232.  Passage  Island,  Michigan. — This  10-inch  steam  whistle  was  in 
operation  580  hours^  consuming  about  35  short  tons  of  coal. 

BUOTAaB. 

There  are  now  in  the  district  154  buoys  in  i)osition,  classified  as 
follows: 

BeUbuoyg 2 

hon  can,  (irst-class  buoys 2 

hon  can,  second-class  buoys 6 

Iron  can,  third-class  buoys 4 

Iron  nun,  first-class  buoj's 1 

hon  nun,  Becond-class  buoys 6 

Cedar  spars,  second  class 77 

Cedar  spars,  third  class 56 

On  the  establishment  of  the  Grosse  Pointe  beacon  the  seeond-ela.ss 
spar  buoy,  marking  the  15-foot  patch,  700  feet  northwest  of  the  light- 
vessel,  was  discontinued.  The  troublesome,  and  often  dangerous,  dis- 
placement of  buoys  in  the  St.  Clair,  Saginaw,  and  St.  Marys  Eivers,  by 
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timber  rafts,  still  continues,  and  to  obviate  this  difficulty  in  the  St. 
Marys  liiver  an  appropriation  of  $4,000  was  made  for  the  purpose  of 
maintaining  a  patrol  steamer,  which  should,  as  far  as  practicable,  im- 
mediately replace  any  buoy  found  out  of  position.  A  contract  was 
made  to  do  this  work,  and  on  May  1  a  steamer  began  the  patrol  of  the 
river,  and  has  proved  to  be  a  satisfactory  means  of  keeping  the  buoys 
in  place. 

DEPOT. 

Detroit,  Michigan, — ^An  examination  was  made  of  the  wharf  at  the 
Detroit  supply  and  buoy  depot,  and  plans  with  estimates  for  repairs 
were  prepared.  Work  was  begun  November  1, 1890,  under  a  contract 
made  in  accordance  with  bids  received  therefor,  and  was  finished  De- 
cember 10. 

TENDERS. 

The  Marigold, — The  new  steamer  Marigold  was  completed,  and  after 
two  satisfactory  trial  trips  was  accepted.  The  results  of  the  trial 
showed:  Steam,  140;  revolutions,  140;  vacuum,  24^;  and  speed,  13  knots. 
The  light-house  inspector  made  two  trips  in  her,  one  for  the  purpose  of 
setting  buoys  and  one  for  inspecting  and  supplying  lights,  and  he  found 
her  suitable  for  her  work  and  satisfactory  as  to  speed  and  accommoda- 
tions. Until  the  completion  of  the  Marigold  the  steam-tender  Warring- 
ton was  under  the  inspector's  orders,  and  both  tenders  were  continu- 
ously and  usefully  employed  in  doing  the  work  of  the  ^strict.  - 

The  following  is  a  synopsis  of  the  work  performed  by  the  two  vessels: 
Some  402  tons  of  coal  and  18  cords  of  wood  were  delivered  to  fog-signal 
stations;  the  96  lights  in  the  district  were  furnished  with  10,010  gallons 
of  mineral  oil,  besides  all  the  other  articles  of  annual  supply,  including 
the  rations  and  fiiel  allowed  keepers  of  isolated  stations;  the  lights  were 
visited  and  inspected  quarterly  during  the  season  of  navigation,  and  123 
buoys  were  removed,  repainted,  and  replaced;  the  number  of  miles 
steamed  while  doing  this  work  was  11,068,  the  coal  consumed  602  gross 
tfnis.  The  tender  Warrington,  on  March  10, 1891,  was  turned  over  to 
the  light-house  engineer  of  the  district  for  his  temporary  use. 

Tlie  Warrington. — ^This  steamer  was  temporarily  transferred,  on  March 
10, 1891,  by  the  inspector  to  the  engineer  of  the  ninth  and  eleventh 
lighthouse  districts.  The  hull  of  the  tender  was  calked  and  paints. 
A  new  set  of  grate  bars  was  provided  for  the  boiler  and  the  machinery 
was  thoroughly  overhauled.  The  tender  was  fitted  out  and  put  in  serv- 
ice on  April  1, 1891.  It  first  made  some  local  inspections  and  carried 
materials  for  the  construction  of  Windmill  Point  range.  The  tender 
was  employed  during  May  and  June  in  transporting  the  workmen  and 
materials  needed  in  building  Devils  Island  light-station. 

The  Ruby. — This  little  steamer  was  chartered  to  serve  as  a  tender  in 
the  ninth  and  eleventh  light-house  districts,  and  during  July,  August, 
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Beptembcr,  and  October,  1890,  Hhe  was  employed  in  carrying  materials 
for  constmction  and  repair  at  St.  Clair  Flats  Canal,  upper  and  lower, 
Presqne  Me,  Old  Mackinac  Point,  Sx)ectacle  Beef,  Sand  Beach,  Thunder 
Bay  Island,  Granite  Island,  and  La  Points  light-stations.  On  Novem- 
ber 21y  1890,  she  went  out  of  commission. 

The  lA)tu8. — A  leaky  boiler  tube  was  replaced  with  a  new  one  and 
slight  repairs  were  made  to  the  machinery  of  this  steamer.  The  hull 
was  repainted,  a  new  flagstaff  was  erected,  and  the  boiler  was  sent  to 
a  machine  shop  to  be  overhauled,  and  various  repairs  were  made.  A 
new  propeller  wheel  and  a  new  tiller  rope  were  provided. 
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TWELFTH  DISTEIOT. 

This  district  extends  from  the  boundary  line  between  California  and 
Mexico  to  the  boundary  line  between  California  and  Oregon,  a  distance 
of  about  800  miles  of  coast  line,  and  embraces  all  the  aids  to  uaviga* 
tion  on  the  seacoast,  bays,  and  navigable  rivers  of  California. 

Inspector. — ^Lieut.  Commander  Thomas  Perry,  U.  S.  Kavy. 

Engineer. — ^Maj.  William  H.  Heuer,  Corps  of  Engineers,  U.  S,  Army. 

There  are  in  this  district: 

Light-houses  and  lighted  heacons 36 

Light-ship  in  position 1 

Day  or  unlighted  heacons 48 

Fog  signals  operated  hy  steam 14 

Fog  signals  operated  hy  clockwork 7 

Whistling  bueys  in  position 12 

Bell  buoys  in  position ^ 5 

Other  buoys  in  position 83 

Steamer  Madrono,  buoy  tender,  and  for  supply  and  inspection 1 

Steam  launch  Hazel \ 1 

LIGHT-HOUSES. 

785.  Faint  Loma^  entrance  to  San  Diego  Bay^  California. — Tliis  new- 
station  was  completed  by  the  end  of  the  last  fiscal  year,  except  the  iron 
tower  and  the  lens.  The  tower  was  received  at  the  site  on  July  16,  and 
was  erected  during  August.  The  lens  famished  was  found  to  be  too 
large  for  the  space  provided  for  it,  therefore  it  was  necessary  to  procure 
another,  which  reached  the  station  in  January,  1891,  and  was  put  in 
place  during  February.  On  March  23,  the  light  was  exhibited  for  the 
first  time.  It  is  of  the  third  order,  flashing  red  and  white  alternately, 
with  twenty  seconds'  interval  between  the  flashes.  An  electrical  call- 
bell  system  was  put  up  connecting  the  tower  with  both  dw^ellings. 

786.  Ballast  Pointy  entrance  to  San  Diego  Bay^  California.. — ^This  sta- 
tion was  completed  by  the  end  of  the  last  fiscal  year,  but  was  not  put 
in  operation  until  August  5, 1890,  on  which  date  a  fixed  white  light  of 
the  fifth  order  was  exhibited.  There  is  also  a  fog  bell  which  will  be 
struck  by  machinery  every  ten  seconds  during  thick  and  foggy  weather. 
Plank  walks  leading  to  the  various  buildings  were  laid. 

— .  Deadman  Island^  at  the  outer  end  of  the  jetty  on  the  east  sid^  of  th^ 
entrance  to  San  Pedro  Harhor^  California. — The  following  recommenda- 
tion which  was  made  in  the  Board's  last  two  annual  reports  is  renewed : 

The  port  of  San  Pedro,  or  V^ilmington,  is  the  seaport  for  Lob  Angeles.  An  enor- 
mous quantity  of  coal,  lumber,  and  general  freight  is  brought  into  this  little  har1>ory 
which  was  made  by  breakwaters  constructed  by  the  United  States.  Deeply  laden 
schooners  discharge  inside  the  harbor,  while  deep-water  ships  discharge  into  lighters 
out  in  the  bay.    It  is  necessary  to  use  the  tides  in  getting  into  this  harbor,  as  there 
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are  but  12  feci  of  water  on  the  bar  at  low  tide.  Fogs  prevail  at  all  HeaAons,  and  it  is 
difficult  to  iiud  tlio  entrance  at  nif^bt  or  in  foggy  weather.  It  is  recommended,  there- 
fore,  that  a  harbor  light  and  fog  bell,  operatM  by  clockwork,  )»e  eHtabliHhed  on 
Deaduian  Island,  at  the  entrance  to  this  harbor,  at  an  eHtiniaUnl  cost  of  $5,0(K). 
This  small  island  belongs  to  the  Government,  and  is  large  enough  for  the  purpose. 

792.  Paint  Hueneme,  entrance  to  tlie  8<inta  Barbara  Channel^  Califor- 
nia,— The  a-ct  approved  August  30,  1890,  appropiiaU*d  $250  for  the  pur- 
chase of  the  right  of  way  from  Point  Hueneme  light-Htation  to  tlie 
county  road.  As  the  origmal  estimate  for  this  was  $1,250,  being  $1,0(K) 
for  the  purchase  of  the  land  and  $250  for  incidental  legal  expenses. 
Congress  by  the  appropriation  made  indicated  its  opinion  that  the  price 
named  for  the  land  was  exorbitant.  Proceedings  in  condemnation  for 
the  site,  therefore,  will  be  commenced  as  soon  as  practicable. 

— .  Point  ArffuellOy  a  prominent  point  about  12  milen  northwest  of  Point 
Conception^  seacoast  of  California, — The  following  recommendation, 
which  appeared  in  the  Board's  annual  report  for  the  last  two  years,  is 
renewed: 

Tliis  point  is  about  12  nantical  miles  to  the  northward  and  westward  of  Point  Con- 
ception. It  is  reported  to  bo  one  of  the  foggiest  places  on  tlie  Pacific  coast.  In  con- 
sequence of  the  sharp  bend  in  the  coast;  the  outlying  rocks,  and  the  almost  constant 
fog  that  prevails.  Point  Argnello  is  one  of  the  most  important  points  on  the  coast  at 
which  a  light  and  fog-signal  station  should  be  established.  It  is  estimated  that  this 
work  can  be  done  for  $35;000,  as  the  United  States  already  owns  the  site  which  is 
deemed  most  suitable  for  the  buildings. 

795.  8an  Lim  Obispo,  near  Port  Harford,  geacoa^t  of  California. — 
The  pipe  line  to  convey  water  from  Pecho  Creek  to  the  station,  com- 
menced in  the  last  fiscal  year,  was  completed  in  August,  and  by  it  an 
ample  supply  of  good  water  was  obtained.  During  the  winter  the 
heavy  rains  brought  do>vn  large  quantities  of  earth  and  other  debris, 
which  clogged  the  dam  and  pipes.  To  remedy  this  tire  dam  was  cleaned 
out  and  some  of  the  pipes  taken  up  and  cleared.  To  prevent  a  recur- 
rence of  this  accident  the  reservoir  was  walled  up  with  stone,  and  two 
intercepting  dams  were  built  on  the  stream  above  the  main  one.  A 
gate  was  also  put  in  the  lower  dam  to  allow  the  muddy  water  to  escape 
during  floods.  A  plan  and  estimate  for  a  new  wharf  wa«  made,  the 
material  for  its  construction  was  purchased,  and  it  will  be  built  early  in 
the  coming  year. 

— .  Point  Biiehony  about  8  miles  northwest  from  Point  San  Luis  Obispo, 
California, — The  following  recommendation,  which  was  made  in  the 
Board's  last  two  annual  reports,  is  renewed : 

This  point  is  in  San  Luis  Obispo  County,  and  is  17  miles  distant  from  the  town  of 
San  Luis  Obispo  by  wagon  road  and  trail.  The  nearest  light-house  is  Piedras 
BlancaA,  about  30  nantical  miles  to  the  northward  and  westward.  The  point  is 
prominent,  and  with  its  outlying  rocks  is  very  dangerous  to  navigators  close  inshore 
during  a  fog,  especially  as  vessels  going  to  and  firom  Port  Harford  make  a  sharp 
turn  just  off  this  point.  It  is  estimated  that  a  light-house  and  fog  signal  can  bo 
erected  at  this  point  for  $83,000. 
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797.  Point  Sur^  seacoast  of  California. — Great  trouble  was  experienced 
in  keeping  the  rain  from  drivij^  through  the  porous  stone  of  which  the 
dwelling  walls  are  built.  To  prevent  this,  the  Sylvester  process,  consist- 
ing of  alternate  washes  of  alum  and  soap,  was  tried,  but  with  only 
partial  success.  The  staff  beads  around  exposed  windows  were  taken 
off  and  reset  in  S¥hite  lead,  and  a  few  broken  shingles  were  replaced  by 
new.  A  fence  was  built  around  the  dwelling,  and  a  hand  rail  was  put 
up  alongside  the  trail  to  the  tower.  A  new  steel- wire  cable  for  a  hoist- 
ing railway  and  a  smokestack  for  the  pumping  engine  were  purchased. 

798.  Point FinoSj  entrance  to  Monterey  Harbor y  California. — ^The  follow- 
ing recommendation,  which  was  made  in  the  Board's  annual  report  for 
the  last  two  years,  is  renewed: 

The  plot  of  land  owned  by  the  Government  at  this  station  does  not  touch  the  sea 
at  any  point  on  its  boundary  line.  For  convenience  in  landing  stores  and  supplieis 
it  is  essential  that  the  United  States  should  own  the  strip  of  land  between  the  light- 
house lot  and  the  seacoast.  The  owners  have  offered  to  sell  the  land  desired  for 
$2,000;  and  the  Board  recommends  that  an  appropriation  be  made  for  its  purchase. 

813.  Mare  Island,  entrance  to  Karquincs  Ctraitj  California. — ^An  are^i 
for  a  watershed  was  cleared  and  cemented,  and  pipe  connections  were 
made  between  it  and  the  cisterns.  The  water  supply  should  now  be 
ample. 

814.  Itoe  Island,  Suisun  Bay,  California. — Contracts  for  the  construc- 
tion of  this  station  were  let  to  Mr.  M.  A.  Graham  for  the  ironwork,  and 
to  the  California  Bridge  Company  for  the  construction  of  the  buildings 
and  wharf.  Both  contractors  completed  their  work  in  a  satisfactory 
manner  and  within  the  specified  time.  A  small  building,  to  contain  the 
fog-beU  machinery,  was  built  on  the  outer  end  of  the  wharf,  and  a  bell 
was  purchased  and  hung.  On  February  16, 1891,  the  station  was  put 
in  operation,  when  a  fixed  white  light  was  exhibited  from  the  lantern 
placed  on  top  of  the  dwelling.  It  is  of  the  fifth  order,  illuminating  the 
entire  horizon.  The  fog  signal  is  a  bell,  which  is  stnick  by  machinery 
one  blow  every  ten  seconds.  During  May  a  smaU  oil  house,  a  platform 
for  coal,  etc.,  under  the  wharf,  and  steps  leading  to  the  ground,  were 
built. 

— .  New  Yorlc  Sloughy  entrance  to  San  Joaquin  River,  Califomia.-^The 
following  recommendation,  made  in  the  Board's  last  two  annual  reports, 
is  renewed : 

This  slough  consists  of  a  short  deep  passage  from  Suisun  Bay,  entrance  to  the  San 
Joaquin  River,  and  necessarily  has  to  be  used  by  all  steamers,  sailing  vessels,  barges, 
etc.,  engaged  in  the  great  river  trafiBc.  The  steamers  of  the  California  Steam  Navi- 
gation Company,  with  three  otlior  prominent  lines,  besides  other  steamers  and  sailing 
craft,  all  UHe  the  slough  passage.  As  there  are  no  lights,  \here  are  unavoidable  acci- 
dents at  night,  and  there  have  been  frequent  accidents  in  fog.  The  Board  has  placed 
post  lights  in  the  slough  as  a  t^^mporary  expedient,  but  these  have  proved  inefficient. 
It  is  therefore  recommended  that  the  proper  steps  be  taken  for  placing  a  light  and  a 
fog  signal  here,  and  the  cost  is  estimated  at  $10,000. 
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818.  Point  ReyeSj  on  the  seacoast  of  California, — ^The  M-onm  KiretiK  in 
iLse  here  a^  a  fogmgnal  were  removed  and  ro)>hu;ed  by  two  lOincli 
i^team  whintles.  A  new  foundation  was  pnt  under  the  large,  wooden 
ciAteru  on  the  hill.    Various  repairs  were  nia^le  to  tlie  otlier  structures. 

— .  Bodega  Head^  between  Point  Arena  and  Point  Heyen  lightstationffj 
seacoast  of  California, — ^The  following  reeommendation,  made  in  the 
Board's  last  two  annual  reports,  is  renewed : 

It  is  recommended  that  a  fog-«ignal  station  be  establiflhcd  at  Rodega  Head,  coaHt 
of  California,  a  point  18^  miles  to  the  northward  of  Point  Reyes  and  49  miU's  t(i  the 
aoathward  of  Point  Arena.  The  stretch  of  coast  between  Point  Rej^'s  and  HofI<*f(a 
Head  is  the  scene  of  many  wrecks,  due  to  foggy  weather  and  uncertain  current h. 
Vessels  coming  down  from  the  north',  bound  to  San  Francisco,  pass  close  enough  to 
Point  Arena  to  either  see  the  light  or  to  hear  the  fog  signal  there  and  take  a  new  th)- 
parture  for  Point  Reyes.  The  coast  line  is  generally  straight  as  far  down  as  l^xlega 
Head;  a  fog-signal  station  at  this  point  would  give  sufficient  warning  to  vch8<'1h 
which  have  unconsciously  got  in  there,  to  enable  them  to  haul  out  in  time  to  weather 
Point  Reyes.  It  would  be  a  great  aid  to  vessels  going  into  Bodega  and  Toniah's 
Bays,  as  well  as  to  those  going  into  the  landings  and  lumber  chut^'H  immediately 
above  Bodega.  Owing  to  the  configuration  of  the  land  and  other  cauHes,  it  in  ex- 
tremely difficult  to  hear  the  Point  Reyes  signal  anywhere  to  the  northward  of  the 
point.  Fog,  accompanied  by  northwest  winds  varying  from  fresh  to  strong  in  force, 
prevails  above  Point  Reyes  dnring  about  nine  months  of  the  year.  The  ciirrentH  are 
uncertain  in  direction  either  up  or  down  the  coast,  and  seem  to  be  due  to  causes  whidi 
exist  far  to  the  north.  It  has  been  noticed  that  indrafts  prevail  off  the  indenta- 
tions in  the  coast,  and  the  current  close  inshore  runs  in  an  op])Osite  direction  to  what 
it  does  outside  the  headlands.  The  water  is  usually  so  deep  in  the  regular  routes  up 
and  down  the  coast  that  little  if  any  use  is  made  of  the  hand  lead.  A  fog  signal  at 
this  locality  would  therefore  be  of  gre^ht  benefit  to  mariners,  and  a  small  light  would 
also  be  of  much  service,  at  little  additional  expense,  as  there  is  a  stretch  of  unlightcd 
territory  about  68  miles  in  length  between  Point  Reyes  and  Point  Arena.  The  (iov- 
emment  owns  no  land  at  Bodega;  but  2  or  3  acres  would  be  sufficient  for  the  station, 
and  could  probably  be  bought  for  $1,000.  An  engine-house,  such  as  is  being  con- 
structed at  San  Luis  Obispo,  with  duplicate  steam  fog-signal  whiHtlcs^aud  two  single 
dwellings  for  the  keepers,  one  to  have  a  tower  for  the  light,  as  at  Sun  Luis  Obisjm,  the 
other  for  the  assistant  keeper,  similar  to  the  new  one  designed  for  J*oint  Louia  liglit 
station,  with  coal  shed,  oil  house,  outhouseH,  etc.,  will  probably  (suffice  to  ostablish 
the  station.  These  it  is  estimated  will  cost  $30,000,  and  it  is  reccunniended  that  an 
appropriation  of  this  amount  be  made  therefor. 

820.  Cape  Mendocino^  seacoast  of  California. — The  road  leading  from 
the  county  road  to  this  station  is  in  bad  condition.  For  several  years 
this  piece  of  road,  a  little  more  than  a  half  mile  in  length,  was  almost 
impassable,  and  it  is  only  with  great  difficulty  and  at  an  excessive  cost 
that  teams -can ^be  hired  to  transport  supplies  to  the  station,  and  all  in 
consequence  of  this  little  piece  of  bad  road.  Repairs  are  made  annu- 
ally, but  the  grade  is  so  steep,  the  rainfall  so  heavy,  and  landslides  so 
frequent  that  it  is  i^raetically  imi)ossible  at  any  reasonable  expenditure 
of  money  to  maintain  this  road  in  even  a  fair  travi*ling  condition.  Sur- 
veys for  a  practicable  road  to  reach  the  station  were  made.  Home  1,120 
feet  of  the  projwsed  new  road  are  over  land  the  owner  of  which  offers 
to  convey  the  right  of  way  to  the  United  States. 
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The  following  recommendation,  made  in  the  Board's  last  two  annual 
rejwrts,  is  renewed: 

There  is  no  practicable  means  of  communication  between  the  county  road  and 
the  light-station.  A  good  wagon  road  abont  a  half  mile  long  has  been  laid  out ;  hut 
it  is  found  that  while  aliout  1^550  feet  of  its  length  is  on  the  Government  reservation, 
some  1,120  feet  are  on  private  property.  The  owner  offers  to  sell  the  right  of  way, 
25  feet  wide  over  this  strip,  for  $25.  The  cost  of  making  the  road  will  be  abont  $500. 
The  amoiint  of  the  cost  of  making  an  examination  of  the  title  and  other  legal  ex- 
penses must  be  provided.  It  is  therefore  recommended  that  an  appropriation  of 
$1,000  be  made  for  the  purchase  of  the  right  of  way,  for  the  legal  expenses  of  so 
doing,  and  for  building  the  road. 

821.  Humboldt,  entrance  to  Humboldt  JBay,  California. — Congress  at 
its  last  session  appropriated  $25,000  for  the  reestablishment  of  this 
station  on  a  new  site.  The  Light-House  Board  having  decided  that  the 
best  interests  of  navigation  would  be  subserved  by  locating  the  new 
st4ition  on  Table  Bluff,  a  point  about  4  miles  south  of  the  present 
light,  the  inspector  and  engineer  of  this  district  visited  the  place  on  May 
8, 1891,  and  selected  a  site  for  the  station.  The  owner  of  the  selected 
land  refused  to  sell  for  less  than  $5,000  for  about  10  acres  of  land  and 
the  right  of  way  for  a  road  from  the  county  road  to  the  proposed  sta- 
tion. This  price  was  deemed  exorbitant,  and  measures  were  initiated 
to  acquire  title  by  condemnation.  The  matter  is  now  in  the  hands  ot 
the  United  States  attorney.  Meantime  the  Board  is  trying  to  effect  a 
compromise,  and  thus  get  title  with  an  expenditure  of  less  time  and 
money  than  by  awaiting  the  slow  motion  of  the  courts. 

822.  Trinidad  Head,  seacoast  of  California. — ^A  new  tank  was  erected 
and  the  si)outs  on  the  dwelling  were  arranged  to  fill  it.  The  Board 
requested  a  report  from  the  district  ofllcers  upon  the  need  of  a  fog  bell 
at  this  station,  and  on  November  14  one  was  submitted,  st-ating  that  it 
was  inadvisable  to  establish  such  a  fog  signal  there,  as  the  elevation  ol 
the  station  would  render  tlie  sound  of  a  bell  inaudible  at  sea  level. 

— .  Punta  Gorda,  between  Shelter  Cove  and  Cape  Mendocino^  seaeoattt 
of  California. — The  following  recommendation,  which  was  made  in  the 
Board's  last  two  annual  reports,  is  renewed : 

Between  Shelter  Cove  and  Punta  Gorda  there  are  several  dangerous  sunken  rocks 
off  the  shore  that  add  to  the  hazards  of  navigation .  In  ordinary  dark  nights  the 
overhanging  mountains  keep  the  shore  line  in  dark  shadow  and  confuse  the  bent 
navigator  as  to  his  distance  from  shore,  so  that  it  is  impossible  to  make  out  this  high 
rounding  jioint  either  from  the  south  or  from  the  north.  Moreover,  from  reports 
made  to  the  Coast  and  Geodetic  Survey,  it  apiwars  that  little  is  known  as  to  the  cur- 
rents of  this  part  of  the  coast.  The  conclusion  is  reached,  thoreiore,  that  the  inter- 
ests of  commerce  and  navigation  require  that  a  light  and  fog  signal  be  established 
at.  or  near  Punta  Gorda,  Cal.    It  is  estimated  that  the  work  will  cost  $40,000. 

824.  St.  George  Reef  Northwest  Seal  Rocky  sea/ioast  of  California. — 
By  the  middle  of  tlie  first  month  of  tlie  fiscal  year  all  the  stone  required 
for  the  completion  of  this  work  was  quarried  and  cut,  when  the  avail- 
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able  funds  not  being  sufficient  to  warrant  resamikiou  of  construction, 
all  work  was  shut  down,  the  plant  stored  at  the  stone  yard,  and  that 
place  left  in  charge  of  a  watchman.  During  the  year  the  specdflcatious 
and  drawings  for  the  metalwork  for  the  tower  were  prepared  and  con- 
tract was  made  with  the  Phoenix  Iron  Company  of  Trenton,  N.  J.,  for 
its  construction.  By  the  end  of  the  fiscal  year  it  was  completed  and 
on  its  way  to  San  Francisco.  An  item  in  the  general  deficiency  act 
approved  September  30, 1890,  appropriated  $81,000  for  the  completion 
of  this  station.  Early  in  April,  1891,  the  steamer  Sunol  was  chartered 
to  act  as  a  supply  steamer  for  the  work.  Supplies  were  purchased, 
men  employed,  and  on  April  10  the  steamer  sailed  for  Ilumboldt  Bay, 
where  she  discharged  her  cargo,  took  on  board  the  material  for  setting' 
moorings,  and  started  for  the  rock.  Very  bad  weather  was  encountered, 
'  so  that  at  first  little  was  accomplished.  By  the  end  of  the  month, 
however^  the  moorings  were  set  and  the  first  landing  for  the  season 
made  on  the  rodk.  The  workmen's  quarters  were  found  to  have  been 
utterly  destroyed  by  the  waves  and  had  to  be  rebuilt.  The  mooring 
buoys  had  disappeared  and  the  moorings  had  to  be  grappled  for  and 
the  buoys  reset.  By  the  Ist  of  May  the  work  of  actual  construction 
commenced  and  was  vigorously  pushed  whi^never  the  weather  permitted. 
At  times  the  wind  was  so  violent  that  the  steamer  was  unable  to  land 
material^  and  the  masons  were  driven  from  the  outer  walls  by  its  force. 
Nevertheless  the  progress  made  was  excellent  and  the  work  advanced 
more  than  was  expected  to  be  possible  at  the  time.  At  the  end  of  the 
fiscal  year  the  pier  i>avement  was  finished,  the  base  of  the  tower  was 
completed,  and  the  tower  with  its  brick  lining  was  built  and  backed  up 
for  30  feet  above  the  base,  or  nearly  to  the  window  sills  of  the  third 
story.  The  work  is  now  at  such  an  advanced  stage  that,  barring  acci- 
dents, its  completion  tjiis  season  is  probable. 

— •  San  GUmente  Isla/nd^  about  60  miles  west  of  Point  Loma^  seacoast 
of  Calif omia. — ^In  July,  1890,  a  report  was  made  by  the  district  officers 
recommending  the  site  to  be  reserved  on  this  island  for  light-house 
purposes.  A  survey  of  the  sites  required,  and  also  of  the  roads  lead- 
ing thereto^  is  now  being  made. 

RSPAIBS. 

During  the  fiscal  year  repairs  and  renovations,  more  or  less  exten- 
sive^  were  made  at  the  following-named  stations: 


793.  Santa  Barbara,  Cal. 

794.  Point  Conception,  CaL 
796.  Piedras  Blancas,  Cal. 
900.  Afio  Nnevo  Island,  CaL 
801.  Pigeon  Point,  Cal. 
S02.  Point  Montara,  Cal. 
809.  Farallon,  Cal. 

10286  L  H ^11 


804.  Bonita  Point,  Cal. 

805.  Fort  Point,  Cal. 

806.  Lime  Point,  Cal. 

809.  Yerba  Bnena,  Cal. 

810.  Oakbind  Harbor,  Cal. 
812.  East  Brother  Island,  Cal. 
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LiaHT-SHIPS. 

— .  Wreek  of  Palestine  Light-Vessel^  San  Francisco  Bar  ^  California. — The 
ship  Palestine^  bound  from  Tacoma  to  San  Francfsco,  with  2,500  tons 
coal  on  board,  struck  on  the  bar  in  attempting  to  enter  this  port  about 
7  a.  m.  on  June  26, 1891,  and  soon  after  sunk  in  about  14  fathoms  of 
water  just  outside  the  bar.  She  settled  in  an  upright  i)osition,  heading 
S.  by  W.  i  W.,  with  topmasts  and  topgallant  masts  out  of  water.  In 
order  to  mark  this  dangerous  obstruction  to  navigation,  a  temporary 
light-ship  was  immediately  moored  100  yards  to  the  westward  of  the 
wreck  in  16  fathoms  of  water.  This  vessel  is  schooner-rigged,  showing 
4wo  fixed  white  lights  from  her  mastheads,  each  45  feet  above  the  sea. 
The  hull  is  painted  brown  with  the  word  ''Wreck"  in  large  white  letters 
on  each  side.  During  thick  or  foggy  weather  a  bell  is  sounded  with 
rapid  blows  for  five  seconds,  at  intervals  of  two  minutes.  The  schooner 
Samson  was  chartered  for  use  as  a  temporary  light-ship.  The  wreck  of 
the  Palestine  was  sold  at  auction  on  June  27.  Her  purchaser  has  begun 
to  cut  out  the  masts  and  rigging  and  blow  out  her  decks,  to  recover 
chains  and  anchors.  When  he  finishes  this,  there  will  probably  be 
enough  water  over  the  sunken  hull  to  permit  of  safe  navigation  in  that 
vicinity  with  the  aid  of  a  beU  buoy.* 

832.  Columbia  River  Xight-Vessel  No.  50. — An  additional  appropriation 
of  $10,000,  having  been  made  by  the  act  approved  August  30, 1890,  for 
building  a  light- vessel  to  mark  the  bar  at  the  mouth  of  the  Columbia 
Eiver,  Oregon,  the  appropriation  of  $60,000  made  by  the  act  approved 
March  2, 1889,  being  found  inadequate,  new  bids  were  asked  by  public 
advertisement.  The  contract  was  let  for  $60,150  to  the  lowest  bidder. 
The  vessel  is  being  built  in  San  Francisco,  under  the  direction  of  the 

•  This  light-ship  was  removed  July  22,  1891,  and  a  first-class  hell  hnoy,  painted 
green,  was  moored  100  yards  west  of  the  wreck  in  16  fathoms  of  water,  on  the  «ame 
location  that  the  light-ship  occupied.  This  was  done  as  the  purchaser  of  the  wreck 
had  removed  the  masts  and  rigging,  and  reported  a  depth  of  5  fathoms  at  low  water 
over  the  end  of  the  jih  boom  and  9^  fathoms  over  the  forecastle  deck.  The  Navy- 
Department  then,  at  the  instance  of  the  Light-House  Board,  ordered  the  commandant 
of  the  Mare  Island  Navy- Yard  to  have  the  wreck  blown  up. 

He  directed  Commander  Charles  £.  Clark,  U.  S.  N.,  chief  of  ordnance  of  the  yard,  to 
carry  out  the  orders.  There  being  no  naval  vessel  which  could  be  used  for  the  pur- 
pose, application  was  made  to  the  light-house  inspector  at  San  Francisco  for  the  use 
of  the  light-house  tender  MadroTio.  This  was  granted,  and  on  August  17,  1891,  the 
Madrono  carried  the  apparatus  and  the  torpcdoeii  to  the  site  of  the  wreck,  the  Navy 
Department  tug  Ivy  accompanying  her.  It  t-ook  five  hours  to  place  the  torpedoes, 
loaded  with  34  pounds  of  gun  cotton  each.  Then  they  were  fired  by  electricity  one 
at  a  time.  The  explosion  caused  the  water  to  rise  to  a  height  of  6  feet  and  tons  of 
wreckage  to  float  about.  Myriads  of  fish  killed  by  the  concussion  also  floated,  and 
were  gathered  up  in  suflicient  numbers  to  fill  several  boats.  The  wreck  was 
thoroughly  destroyed,  and  it  is  no  longer  a  danger  to  commerce.  The  acquieseiico 
by  the  Navy  Department  to  the  request  of  the  Light-House  Board,  and  the  prompt 
action  in  this  case,  was  of  great  value  to  commerce. 
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ingi)ector  of  the  twelfth  light-honse  dirt;rict.  The  steel  plates,  beams, 
and  angles  for  light-ship  No.  50,  were  uuule  in  Pittsburg,  Pa.,  and  in 
Phcenixville,  Pa.,  and  these  materials  were  tested  by  ottleers  of  the 
Light-House  Board  at  the  manufacturers'  establishments.  Ui)ou  the 
completion  of  the  tests  and  the  accejitamte  of  the  steel,  the  material  was 
shipped  to  San  Francisco.  I'he  work  on  the  vessel  is  somewhat  delayed 
by  the  nonarrivai  of  part  of  this  material  from  the  east,  but  all  is  being 
done  that  is  possible  under  the  circumstances.  The  keel  has  been  laid, 
the  boilers  are  under  construction,  the  boiler  heads  are  being  flanged, 
the  tube  plates  drilled,  the  main-deck  beams  are  having  bra<;kets  weWed, 
and  all  minor  work  is  i)rogressing  satisfac'torily,  A  fresh  water  dis- 
tilling apparatus  is  being  supplied  by  the  Board  to  this  vessel. 

POG  SIGNALS  OPERATED  BY  STEAM  OR  HOT-AIR  ENGINES. 

• 

7d4.  Point  Conception,  California. — The  12-inch  steam  whistles,  in 
duplicate,  were  in  operation  251  hours,  and  consumed  about  28  tons  of 
coal. 

795.  8an  Luis  ObispOj  California. — The  10-inch  steam  whistles,  in 
duplicate,  have  been  operated  648  hours  since  the  time  of  their  estab- 
lishment, August  10, 1890,  consuming  about  47  tons  of  coal. 

797.  Point  8ury  California. — The  12-inch  steam  whistles,  in  duplicate, 
were  in  oi)eration  1,333  hours,  and  consumed  about  79  cords  of  wood. 

800.  Ano  Nnevo  Island,  California. — The  12-inch  steam  whistles,  in 
duplicate,  were  in  operation  640  hours,  and  consumed  about  38  tons  of 

coal. 

801.  Pigeon  Point,  California. — This  signal,  consisting  of  one  10-inch 
and  one  12-inch  steam  whistle,  was  in  oi>eration  457  hours,  and  con- 
sumed about  53  cords  of  wood. 

802.  Point  Montaraj  California. — ^The  12-inch  steam  whistles,  in  dupli- 
cate, were  in  operation  881  hours,  and  consumed  about  90  cords  of  wood. 

803.  Faratlon,  California. — ^The  flrst-class  steam  siren,  in  dux)Iicate^ 
was  in  oi)eration  691  hours,  and  consumed  about  53  tons  of  coal. 

804.  B&nita  Point,  California. — The  first-class  steam  siren,  in  dupli- 
cate, was  in  operation  1,137  hours,  and  consumed  about  92  tons  of  coal. 

806.  lAme  Point,  California. — The  12-inch  steam  whistles,  in  dupli- 
cate, were  in  operation  808  hours,  and  couvsumed  about  82  tons  of  coal. 

809.  Terba  Buena  Island,  California. — The  10-incli  steam  whistles,  in 
laplicate^  were  in  operation  96  hours,  and  consumed  about  9  tons  of 
oal. 

812.  East  Brother  Island,  California. — The  12-inch  steam  whistle  was 
n  operation  89  hours,  and  consumed  about  9  tons  of  coal. 

818.  Point  Reyes,  California. — The  12-inch  steam  whistles,  in  dupli- 
^te,  were  in  operation  911  hours,  and  consumed  about  76  tons  of  coal. 
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On  September  30, 1890,  the  12-incli  steam  whistles  were  established  in 
place  of  the  steam  sirens. 

819.  Foint  Arena^  California. — ^This  signal,  consisting  of  one  10-inch 
and  one  12-inch  steam  whistle,  was  in  operation  1,145  hoars,  and  cou- 
sumed  about  132  cords  of  wood. 

821.  Humholdty  California. — ^Thissignalfconsistingof  one  10-inch  and 
one  12-inch  steam  whistle,  was  in  operation  871  hours,  and  consumed 
about  82  cords  of  wood. 

BUOYAGE. 

The* buoyage  of  this  district  is  in  excellent  condition,  and  every  bnoy 
is  in  its  place.  The  bell  buoy  which  was  mentioned  in  the  last  two  an- 
nual reports  as  having  gone  adiift  fi'om  Noonday  Rock  in  November, 
1888,  and  which  was  frequently  reported  by  passing  vessels  a-s  at  various 
points  off  the  coast,  was  finally  picked  up  on  the  beach  ^at  one  of  the 
•Sandwich  Islands.  As  $800  was  demanded  for  its  delivery  at  Honolulu, 
the  buoy  was  abandoned.  The  whistling  buoy  off  Point  Sur,  California, 
went  adrift  on  August  20,  1890,  and  was  recovered  in  good  order  on 
August  27,  by  the  light-house  tender  ilfadrono  in  the  vicinity  of  Piedras 
Blancas.  As  a  uotice  to  mariners  had  been  issued  stating  that  this  buoy 
was  to  be  discontinued  in  September,  it  was  not  replaced.  The  changes 
authorized  in  the  buoyage  of  the  approaches  to  Port  Harford,  Cal., 
were  made  on  September  15,  1890.  The  whistling  buoy  near  Souza 
Rock  was  taken  up  and  replaced  with  a  bell  buoy,  and  the  whistling 
buoy  was  placed  off*  Point  Buchonin  19  fathoms  of  water.  On  May  8, 
1891,  the  bell  buoy  marking  Koqnday  Rock,  3  miles  to  the  westward  of 
the  North  Farallou  Island,  California,  parted  its  moorings  and  floated 
away.  A  few  days  later  it  was  i)icked  up  by  the  tug  Vigikmt  some  10 
miles  southwest  of  the  Farallon  light-house,  was  towed  into  San  Fran- 
cisco Bay,  and  delivered  to  the  light-house  inspector.  The  Madrono 
succeeded  in  replacing  this  important  buoy.  When  searching  for  this 
rock,  which  is  difficult  to  locate  because  of  its  small  area  and  great  dis- 
tance from  shore,  it  is  an  interesting  circumstance  to  note  that  advan- 
tage can  be  taken  of  the  habits  of  the  seals  feeding  there.  Upon  blowing 
the  steam  whistle  of  the  lighthouse  tender,  when  sure  of  being  in  the 
vicinity,  the  seals  rise  perpendicularly  to  the  surface  of  the  water 
sticking  their  heads  high  into  the  air  out  of  curiosity  to  learn  the  cause 
of  the  extraordinary  noise.  With  the  surfboat  already  lowered,  a  trial 
buoy  can  be  thrown  almost  exactly  over  the  rock,  thus  saving  hours  of 
tiresome  search.  The  buoy  list  describes  this  aid  to  navigation  as 
being  situated  100  yards  W.  f  N.  from  the  rock  and  in  range  with  it 
and  the  west  end  of  the  North  Farallon.  The  attempt  is  made  to  keep 
the  buoy  aS  near  this  position  as  possible,  but  because  of  the  great 
length  of  moorings  necessary  to  hold  it,  there  is  a  wide  radius  to  thecircle 
possible  for  it  to  swing  in;  so,  with  strong  currents  and  winds  setting  to 
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the  eastward,  itmightnot  be  more  than  100  feet  from  the  hidden  danger. 
Therefore,  it  is  necessary  to  be  cautious  in  navigating  in  thi»  vicinity 
and  vessels  are  warned  against  attempting  to  pas8  between  the  buoy 
and  the  rock. 

As  this  is  the  third  bell  buoy  that  has  gone  adrift  from  Noonday 
Bock  within  two  years,  it  seems  proper  at  this  time  tr)  inquire  into  the 
eirc-umstances  and  remedy  the  fault  if  possible.  The  position  occupied 
by  this  aid  to  navigation  is  singularly  exposed,  far  out  at  sea,  wlu»re 
winds  and  waves  and  currents  are  all  strong,  and  the  shaking  and  the 
working  of  the  moorings  are  almost  incessant.  The  bottom  is  rougli 
and  jagged,  with  pinnacles  rising  here  and  there,  well  calculated  to 
cut  and  chafe  the  moorings.  The  rock  has  18  feet  of  water  on  it  and 
the  buoy,  which  is  only  100  yards  distant,  is  anchored  in  23  fathoms. 
Tlie  buoy  in  use  is  the  regular  approved  pattern  of  bell  buoy  built  by 
the  Light-House  Department  for  general  use  throughout  the  Establish- 
ment, and  it  is  particularly  well  adapted  for* its  puri>ose8  whi^n  used  in 
harbors  or  in  inland  waters,  but  it  does  not  meet  the  requirenu»nts  de- 
manded by  this  Pacific  Ocean  exposure.  Because  the  buoyancy  was 
not  enough  to  hold  up  the  weight  of  chain  required  in  this  d(»ep  water, 
(Commander  Ludlow,  when  inspect/or  of  this  district,  contrived  an  in- 
genious wire  pennant,  very  much  lighter  than  half-inch  chain,  that 
reached  from  the  bridle  of  the  buoy  to  a  depth  of  15  fathoms.  A 
thimble  was  spliced  into  the  lower  end  of  this  i)ennant,  and  a  shackle 
was  secured  by  a  chain  to  this  thimble,  thus  reducing  the  weight  of 
moorings  and  bringing  the  chafe  of  the  bottom  on  a  heavy  enough 
chain  to  bear  it.  It  was  supposed  that  the  difficulties  of  the  (juestion 
were  thus  solved,  but  the  constant  pulling,  tugging,  and  dragging  of 
the  heavy  chain  on  this  pennant,  draws  the*.  sx)li(*e,  no  matter  how  w(*ll 
the  work  is  done.  This  was  the  cause  of  the  breaking  adrift  of  the 
Sfti'ond  buoy.  The  third  buoy,  upon  recovery,  was  ftmnd  to  have  tlie 
pennant  intact,  the  cause  of  its  going  adrift  being  a  defective  shackle. 
So,  while  the  pennant  seems  to  do  sometimes,  it  is  not  altogether  trust- 
worthy. The  Board  has  therefore  had  one  of  these  buoys  specially 
altered,  by  having  it  built  up  one  additional  course  higher,  so  that 
greater  buoyancy  can  be  secured,  enough  to  hold  up  a  sevcn-eighths- 
ineh  chain  retuthing  down  for  15  fathoms,  where  a  2-inch  chain  can  be 
shackled,  which  will  take  the  chafe  of  the  bottom.  A  bell  buoy  is  now 
being  thus  altered  and  it  will  be  used  soon  to  replace  the  present  buoy 
at  Noonday  Rock. 

On  June  28,  1891,  a  first-class  can  buoy,  painted  with  red  and  black 
horizontal  stripes,  was  placed  to  mark  Von  Helms  Rock,  recently 
liK-ated  by  the  Coast  Survey  steamer  ffassler,  under  Lieut.  D.  Dele- 
hant>',  U,  S.  Navy,  commanding,  oft' the  coast  of  California  in  the  vicin- 
ity of  San  Simeon.  The  buoy  is  anchored  in  21  fathoms  of  water,  150 
yards  SW.  by  W.  from  the  rock,  whi<*Ji  has  15  feet  on  it  at  low  water. 
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Whistling  buoys  in  position, 

San  Diego  Bar,  California. — ^A  second-class  wbistling  buoy,  in  good 
condition. 

Point  Arguello,  Caiifornia. — ^A  second-class  whistling  buoy,  in  good 
condition. 

Point  Buchon,  California. — ^A  second-class  whistling  bnoy  was  placed 
off  this  point,  in  20  fathoms  of  water,  on  September  15, 1890.  The 
buoy  is  in  good  condition. 

Piedras  BlancaSj  California. — ^A  second-class  whistling  bnoy,  in  good 
condition. 

Point  Pinosj  California. — ^A  second-class  whistling  bnoy,  in  good  con- 
dition. 

Santa  Cruz,  California. — ^A  second-class  whistling  buoy,  in  good  con- 
dition. 

San  Francisco  Bar,  California. — A  first-class  whistling  buoy,  in  good 
condition. 

Saunders  Reef,  California. — A  second-class  whistling  buoy,  in  good 
condition. 

Fort  Bragg  Landing,  California^. — A  second-class  whistling  buoy,  in 
good  condition. 

Blunts  Reef,  California. — ^A  first-class  whistling  buoy,  in  good  con- 
dition. 

Humboldt  Bar,  California. — ^A  second-class  whistling  buoy,  in  good 
condition. 

Crescent  City,  California. — A  second-class  whistling  buoy,  in  good 
condition. 

Whistling  buoys  discontinued. 

m 

Point  Sur,  California,  August  20,  1890. 

San  Luis  Obispo  Bay,  California-,  September  16, 1890. 

Bell  buoys  in  position. 

San  Diego  Bar,  California. — ^A  first-class  bell  buoy,  in  good  condition. 

Wilmington  Harbor,  California. — ^A  first-class  bell  buoy,  in  g<K>d  con- 
dition. 

San  Luis  Obispo  Bay,  California. — ^A  first-class  bell  buoy,  in  good 
condition. 

San  Francisco  Bar,  California. — ^A  first-class  bell  buoy,  in  good  con- 
dition. 

Other  buoys  in  position. 

San  Dicpfo  Bay 8 

Wilmington  Harlmr 2 

San  Luis  OhiMpo  Bay 2 

KMtoros  Bay 4 

San  Simeon  Bay 1 

Half-Moon  Bay 3 

San  Francisco  Entrance 8 
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San  Francisco  Bay 1 11 

Oakland  Harbor 5 

San  Pablo  Bay 7 

Snisiin  Bay 18 

Ed  River  Bar 1 

Hnmboldt  Bay 12 

Crescent  City  Harbor 1 

Total 83 

Buoys  discontinued^  no  logger  necessary. 
Wilmington  Harbor j  two  black  spar  buoys,  June  30, 1891. 

DEPOT. 

Terha  Buena  Island^  California. — The  keeper's  dwelling  has  now  two 
exb-a  rooms.  New  boatways  were  made  to  be  used  iu  hauliiijj;  out  the 
small  boats  belonging  to  the  service,  for  repair  and  painting  the  bot- 
toms; and  various  repairs  were  made.  All  the  buildings  are  well 
painted  or  whitewashed  and  are  in  a  good  state  of  preservation.  The 
coal  sheds  are  used  for  tlie  storage  of  mineral  oil,  of  which  a  tjonsid- 
erable  quantity  is  always  on  hand,  as  the  fiiel  for  vessels  and  stations 
is  obtained  under  contract  in  San  Francisco.  This  obviates  the  need 
of  bag^ng  coal  at  the  depot,  which  took  up  so  much  of  the  time  of  the 
tender's  crew  when  they  could  be  more  profitably  employed. 

TENDERS. 

The  Madro^. — This  steamer  was  actively  employed  during  the  entire 
year,  except  when  laid  up  for  nec^essary  repairs  to  boilers  and  engines, 
and  to  clean  and  paint  her  bottom.  Twice  during  the  past  year  she 
was  on  the  dock,  and  in  all  was  laid  up  for  about  twenty-seven  days. 
She  replaced  23  buoys,  changed  52,  cleaned  and  painted  41,  and  re- 
paired and  painted  33  -beacons,  landed  547  tons  of  coal  at  some  20  differ- 
ent stations,  and  did  893  hours'  work  at  the  buoy  depot.  She  delivered 
the  annual  supplies  and  rations  to  28  stations,  and  cx)nveyed  the  inspector 
to  nearly  all  the  31  stations  in  this  district,  making  111  inspections 
during  the  year.  In  doing  this  she  steamed  about  8,420  miles  and  (*on- 
somed  some  939  tons  of  bituminous  coal.  The  Madrono  was  last  on  the 
dock  April  7, 1891,  when  her  bottom  wa«  cleaned  and  painted,  and  the 
corroded  riveting  about  the  rudderpost  was  repaired.  It  was  foiuid 
that  the  antifouling  paint,  which  was  applied  at  the  previous  docking, 
was  markedly  beneficial,  the  amount  of  marine  growth  being  much  less 
than  at  other  times  when  the  vessel  has  been  taken  out  of  the  water. 
This  same  antifouling  paint  was  again  mixed  with  the  final  coat.  A 
new  range  was  supplied,  and  a  best  bower  anchor  was  funiished  to  re- 
place the  one  lost  in  Drakes  Bay  in  April.  The  boilers  and  engines 
are  in  an  efficient  condition,  the  hull  of  the  vessel  is  in  gcMxl  condition, 
and  the  boats,  sails,  rigging,  find  other  e<iuix)ments  are  iu  good  order. 
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ict  extends  from  the  soathem  bonndaiy  of  Oregon  to  tbe 
ne  between  tbe  United  States  and  British  Colombia,  aud 
1  the  aids  to  navigation  on  the  Pacific  coast  of  Oregon  and 
I,  and  the  Columbia  and  WiUatnette  Rivers,  Strait  of  Joan 
iget  Soond,  and  Alaskan  waters. 

—  Lient  Commander  "William  W.  Rhoades,  U.  S.  Navy. 
— Maj.  ThomaB  H.  Handboiy,  Corps  of  Engineers,  U.  S. 

:  in  this  district — 

ind  beacon  lights . . 16} 

the  ColnmbU  and  Willamette  Rivera 47  V     93 

Paget  Soond  and  adjacent  waters 30) 


peraled  by  steam  or  hot-air  mgines 6 

[iwated  bj  clockwork w 3 

sys  in  position ^ 7 

pontion 2 

n  poeition  (iaelnding  30  in  Alaakan  wateia) 199 

•■anila,  booy  tender  and  for  ntpplj  and  inspection 1 

LIGHT-HOUSES, 

Ue  River,  at  Ae  momM  of  Coquille  Rirer,  teaeoatt  of  Oregon. — 
'ongress,  dated  March  3, 1891,  $50,000  was  appropriated  for 
fog  signal  at  the  month  of  the  Coquille  Biver. 
r  Arago,  Oregon. — Under  authority  ftom  the  Board  a  con- 
itered  into  for  the  constractioD  and  erection  of  a  wire-rope 
etween  the  mainland  and  the  station.  The  work  is  well 
but  it  is  not  yet  completed.  Various  repairs  were  made. 
Bay  and  Siver  beacon  light*,  Oregon. — It  is  fonud  that  to  en- 
:  to  cross  Coos  Bay  Bar  at  high  water,  which  are,  owing  to 
ften  obliged  to  navigate  the  bay  at  night,  it  is  needfo]  to 
trtain  beacon  lights.  It  is  proposed  to  establish  a  red  light 
ipire  City  at  Jarvis  Lauding,  on  the  west  side  of  the  bay 
mey  Sloagh;  a  white  light  on  North  Sloagh  Point;  a  white 
i  wreck  near  Buoy  No,  3j  a  white  light  on  the  edge  of  the 
t»w  Marshfield  Point;  a  white  light  at  Marshfleld  near  the 
DOS  Biver;  a  white  light  at  the  entrance  to  Marshfield  Chan- 
B  light  on  the  lefl;  bank  of  tbe  Marshfield  Channel,  between 
t  and  Kitchen  Slough,  and  a  white  light  at  Eitt^ben  Slough 
>ank  of  Coos  Biver  Channel.  It  is  estimated  that  it  will 
>  establish  these  beacon  lights,  and  it  is  proposed  to  do  this 
ate  of  tanda  at  the  disposal  of  tbe  Board  for  this  porpose 


r 


I 
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827.  Umpqua  River^  setwoast  of  Oregon, — Bids  were  received  and 
opene<l  April  21,  for  the  constructiou  of  the  dwellings,  bam,  oil  houses, 
cisterns,  tower,  and  metalwork  of  this  station.  The  lowest  bid  received 
for  the  metalwork  was  for  $5,020  and  a  contract  will  be  made  in  this 
sum  for  doing  the  work.  The  aggregate  of  the  lowest  bids  for  the  con- 
struction of  dwellings,  etc.,  and  the  erection  of  the  tower,  being  greater 
than  the  balance  available  for  the  work,  the  bi^s  were  rejected  and  ad- 
vertisement will  be  made  for  new  proposals  for  doing  this  work. 

828.  Heceia  Heady  near  the  mouth  of  Siuslau?  River j  between  Cape  Arago 
and  Cape  Foulweather,  seacoa^t  of  Oregon, — A  title  to  the  land  on  which 
this  station  is  to  be  located  has  been  secured;  also  right  of  way  over 
private  property  for  a  wagon  road  to  lead  from  the  station  to  the  near- 
est public  highway,  distant  about  7  miles.  Proposals  for  the  construc- 
tion of  this  road  were  obtained  by  advertisement  and  the  lowest  bid  was 
accepted.  The  contract  will  be  made  and  the  road  constructed  as  soon 
as  certain  public  lands  over  which  this  road  runs  can  be  reserved.  The 
preliminary  work  necessary  before  advertising  for  bids  for  the  construc- 
tion of  the  tower,  buildings,  etc.,  is  completed. 

— .  Yaquina  Bay,  Oregon, — ^The  following  recommendation,made  in  the 
Board's  last  annual  report,  is  renewed : 

• 

Vessels  now  have  oceasion  to  pass  in  and  out  of  the  bay  darinjj^  the  night,  and 
lights  are  needed  to  prevent  accidents.  Daring  a  part  of  the  year  the  mail  has  to  be 
carried  before  daylight  in  the  morning  and  after  dark  at  night.  The  necessities  of 
commerce  in  this  locality  are  saoh  as  to  demand  the  ostablishment  of  inexpensive 
lights  at  this  point.  It  is  estimated  that  they  conld  be  established  nt  a  cost  of  about 
1300,  and  it  is  recommended  that  an  appropriation  of  that  amount  be  made  therefor. 

829.  Cape  Foulweather^  Oregon. — A  3,000-gallon  redwood  water-tank 
was  put  up  near  the  bam,  with  new  eave-troughs  to  the  outbuildings, 
to  increase  the  water  supply. 

830.  Cape  Meares^  south  of  Tillamook  Bay,  seaooaM  of  Oregon, — Picket 
fences  were  built  around  the  dwellings,  and  barbed- wire  fences  were 
put  up  around  the  clearing.  A  substantial  walk  was  laid  from  the 
tower  to  the  dwellings.  A  wagon  road  leading  from  this  station  to  some 
public  highway  is  now  urgently  needed.  Several  lines  for  this  road 
were  surveyed,  and  the  cost  of  construction  estimated.  The  most  con. 
venient  and  practicable  was  selected.  It  is  in  a  locality  where  its 
con.struction  will  add  materially  to  the  development  of  the  country. 
This  is  what  is  locally  known  as  the  "  short  beach  route.'^  Leaving  th^ 
Ktiition  it  runs  southerly  along  the  face  of  the  bluff  next  to  the  ocean 
for  a  distance  of  about  1^  miles,  thence  due  east  4J  miles  to  Tillamook 
Kiver.  The  unexpended  balance  on  account  of  the  appropriation  for 
Tape  Meares  light-station  is  about  S9,000.    Of  this  amount  15,000  can 

'  be  exx>ended  in  the  construction  of  this  road,  leaving  the  balance  for 
other  necessary  work. 
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831.  Tillamook  Eoekj  18  miUx  somth  of  ike  entratu^  to  ike  Columbia 
Riter^  seaeoast  of  Oregom.— The  telegraph  line  between  Fort  Stevens 
and  the  beach  opiK>8ite  this  station  was  repaired  and  pnt  in  good  order, 
and  a  reel  for  holding  the  cable  was  made.  On  the  rock  a  recess  was 
partially  cut  ont  for  the  cable  to  lie  in,  bnt  it  could  not  be  completed 
on  account  of  prevailing  high  seas.  The  north  fog-signal  boiler  was 
repaired  by  renewing  the  legs  of  the  fire  box,  putting  in  new  stay  bolts, 
etc.,  the  siren  was  overhauled  and  new  steam-pipe  connections  were 
pnt  in. 

— .  yortk  Head^  Cape  Disappointment  (Hancock),  Mcaooast  of  Wasking- 
ton. — ^The  following  recommendation,  which  was  made  in  the  Boaid's 
last  two  annual  reports,  is  renewed : 

The  present  light  at  Cape  Disappointment  is  inadequate  for  the  pnrpoees  of  com- 
merce  and  narigation.  It  is  believed  that  if  Xorth  Head  is  marked  by  a  first-order 
light,  and  the  propo«$ed  light-stations  at  Grays  Harbor  and  Deetmction  Island  are 
completed,  that  the  Pacific  coast  will  he  weU  supplied  with  lights  of  the  first  order 
from  Cape  Flattery  to  Tillamook  Rock.  Proper  measures  should  be  taken  for  the 
establishment  of  a  first-order  light  at  North  Head.  This,  it  is  estimated,  will  cost 
^0,000.  It  is  recommended,  therefore,  that  this  sum  be  appropriated  for  this  pur- 
pose. When  this  light  is  established,  the  first-order  light  at  Cape  Diaappointonent 
will  no  longer  be  necessary,  and  it  is  proposed  to  then  reduce  it  to  a  light  of  the 
fourth  order.  It  will  then  be  of  sufficient  power  to  benefit  vessels  dose  to  the  bar 
outside  and  vessels  in  the  Columbia  River. 

833.  Point  Ad^unSj  Oregon.— A  bam  was  built  by  contract  for  $500, 
the  plastering  of  the  dwelling  was  repaired,  and  new  front  steps  were 
built. 

— .  Grays  Harbor,  seaeoast  o/ Wo^Atii^oii.— The  following  recommen- 
dation, made  in  the  annual  reports  of  the  Board  for  the  last  four  years, 
is  renewed: 

By  the  act  approved  July  7,  1884,  Congress  appropriated  $15,500  for  the  establish- 
ment  of  a  light  at  this  place.  While  the  negotiations  for  the  purchase  of  a  site  for 
the  light  thus  authorized  were  being  carried  on,  the  inadequacy  of  the  small  har- 
bor Ught  it  was  proposed  to  erect  to  meet  the  demands  of  the  commerce  and  naviga- 
tion of  this  part  of  the  Pacific  coast  becameapparent,  together  with  the  necessity  for 
the  establishment  of  a  first-order  coast  light  about  4  miles  north  of  the  site  selected 
for  a  harbor  light.  This  matter  was  considered  by  the  Board  at  its  session  held  on 
February  3, 1886,  when  it  was  ordered  that  the  proper  steps  be  taken  to  have  $60  000 
added  to  the  existing  appropriation,  to  enable  the  Board  to  erect  a  first-order  iLht 
about  4  miles  north  of  the  site  selected  at  Point  Brown  for  the  Grays  Harbor  light. 
The  Board  therefore  recommends  that  an  appropriation  of  $60,000  be  made  for  the 
establishment  of  a  first-order  light  instead  of  for  a  harbor  Ught  as  originUly  intended 
and  that  the  $15,500  appropriated  by  the  act  of  July  7,  1884,  be  made  appUcable  t<i 
the  same  purpose. 

885.  Destruction  Island,  seacoasi  of  Wa«il«ii^ow— A  barbed-wire  fence 
was  put  around  the  dwellings,  the  derrick  was  overhauled,  the  grounds 
were  cleared  and  seeded  down,  th^  sirens  examined  and  extra  fittinffs  ' 
added  to  the  machinery,  and  various  other  minor  repairs  were  made. 
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actoFR  for  the  erection  of  the  ilwelliiip!,  cisterns,  bam,  fog 
'.,  left  tlieir  work  iinfiiiittlicil  iiiul  Moiiie  uf  it  wan  piHtrly  tloiie, 
notit-e  to  tlie  coiitractorB  this  iiiiHiiixlieil  work  was  (roiiiiilet('d 
efeetive  purtioiiR  of  tlie  woric  were  reme<1iHi  by  biivd  latwtr 
luRe  of  material  in  open  market.  Tlie  (lwellint;;H,  bam,  and 
were  repainted  and  new  coni-rete  i[t)orn  wen>  laid  in  the  eel- 
dwelling.  An  attempt  was  made  to  repair  the  eiKtem«  by 
the  bottoms  and  sides  with  a  thick  eoating  of  eenieiitniiu'tar, 
id  not  prevent  the  ground  water  from  eoiiiiiig  into  tlieeisteruH 
,he  Bidets.  Upon  investigation  by  dig^ng  the  earth -from 
e  cistenm,  it  was  discovered  that  the  bricks  hail  beeu  poorly 
lu  cement  ]>lii8ter  had  been  put  u^tou  the  ontHide  as  retiuired 
•eiflcations.    The  work  of  rei)airing  these  cisterns  is  now  in 

Tliis  work  irt  all  being  paid  for  fnim  the  retained  percentage   - 
ntract    The  ttontra^-tor  for  the  erection  of  the  tower  i)ut  in 
ete  foundation  laBt  October  and  has  now  a  fon-e  of  men  at 
rting  the  tower,  and   it  Ih  e\i>ected  tliat  he  will  flnish  his 
f  this  fall  and  that  ttien  tlie  light  can  be  exhibited. 
pe  Flnftery,  on  Tatoonh  TiilamI,  entrance  to  the  Nlrtiit  ofJtuin 
Washmgton, — A  new  oil  honse  of  corrugated  iron  was  built, 
wellirig  and  fog-signal  house  were  repaired.    The  txaler  viim 
>rough  repair,  new  water  pijws  were  laid  tVom  the  cistern  to    . 
ngand  the  iron  covering  of  the  watohrooni  of  the  t4iwer  was 
A  new  derrick  with  a  hoisting  engine  and  a  car  was  pur- 
raise  the  flupplies  fn)m  the  beach  to  the  Ut\>  of  the  rock  and 
them  to  the  Ktation.     Contract,  wjis  made  for  a  return  tubular 
the  fog  signal.    The  following  i-ecomiiieiidation,  made  in  the 
i8t  thn^e  animal  reports,  is  renewed : 

cicted  thnt  tti«  locHtirin  nf  thf,  fog  HiKnul  oiixlit  tu  Iip  cliaiiKi'il  t"  Wi^t 
t  cnn  bAlii-)iril  from  tlmlntter  point  in n Hi  mo n^  ilUtinctly  ■>>'  |>iiHsiiiK  vtit- 
rhiiiigR  or  location,  it  in  i-HtimntKil,  will  vrmt  f  IT.IKKI,  ton)  it  in  ivi-imi- 
,t  nppmprintiun  I>e  maile  arcor<linf;1.v. 

w  DuHgeitaiM,  Wathingtoa. — Some  TtOO  feet  of  water  pii>e  was 
ecting  tlie  fog  signal  *ith  the  cisterns  at  tlie  dwelling. 
■nFoint,waitend of  fStuart Inland,  CnaahiF  Hiiro,  Wnithiuf/toii. — 
Congress,  approved  March  3,  isyi,  KM,0(M)  were  appropriated 
ih  a  light  and  fog  signal  here.  An  inspection  of  the  ground 
:  and  the  site  was  selected. 

OS  Island,  entrance  to  Canal  de  Haro,  Washiuf/foH. — By  act  of 

approved  March  3,  18SH,  $12,000  were  appropriated  to  estab- 

_  it  and  fog  signal  here.     An  ini4pe4^tion  of  the  ground  was  made 

and  the  site  was  selei^ted. 
894.  Point  no  Point,  Washington. — A  severe  storm  visiti-d  this  striitioii 

March  9,  doing  much  damage  to  the  buikliead  and  grounds.    A  con- 
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trart  was  maile  for  its  complete  repair  and  the  work  will  be  commenced 
at  oiice.  A  iitw  li{;htiimg  rod  was  attached  to  the  tower,  and  various 
minor  reitain  were  made. 

890.  n'ent  Point,  Paget  Hound,  Washington.— Both  fog  sijruid  engines 
were  orerbaule«l  and  put  in  repair,  a  storiu  door  was  pnt  on  the  tower 
and  a  pon-li  on  the  keeper's  dwelling.  The  stone  revetment  having 
settled  and  the  tower  being  endangered  by  high  seas  a  conti-act  wae 
made  for  placing  in  position  about  250  cubic  yiUtU  of  stone  which  it  is 
hoped  will  permanently  protect  the  point. 

— ■.  Post-lightg  in  Puget  Sound  and  tto  tributarg  or  aiJjacent  jralers. 
WagkingtoK. — ^The  following  recommendations,  which  were  made  in  tht 
annua)  report  of  the  Board  last  year,  are  renewed: 

The  puat-lighta  in  the  Colambia  and  WiUnirptte  Rivers,  in  PnRPt  Sann<1,  aod  i[ 
a<l):i<'eDt  wHtcrs  are  of  grenl  brnetit  to  navigiition,  itnil  uj^lit  Ixiiitn  now  MID  regu 
larly  an  the  Colnmbia  and  Willnmetle  rivers.  They  art-  nfniurh  nse  dnriiig  foR,  bi 
Ibf  ligbtH  can  lie  seen,  except  in  very  d^nne  toga,  nt  ii  distjinre  of  IIW  jards  or  more 
nnd  the  iiilulH  rely  on  thf  lightH  for  a  neiv  departure.  Without  tlicir  aid  iii);bt  boat 
cuiild  not  mn  regnlnrly.  The  demand  for  theite  lighlH  un  Pti};et  Sound  nail  its  trilin 
tary  rivers  is  inerensinB  with  the  (trowing  eomincree.  The,  lioanl  reroninienda 
therefore,  the  establisbuieut  of  thirty  post-lighti  hIoU}:  the  u:ivigublf  chnuuelK  of  th< 
Suiihomish  Biver.  the  Skngit  River,  the  Xo<iks:ii'k  River,  and  tlie  Ln  Cunuor^longfa 
and  along  such  other  channels  of  Pnget  Sounil  nnd  the  rivent  tribntiiry  thereto,  L 
tbr  ,'^tate  of  Witsbingtun,  ss  may  be  uei'e(iii;iry  to  meet  the  reiioireiueDtsof  commerce 
It  is  estimated  that  they  can  be  bnilt  and  uiuintained  for  a  year  for  a  sum  not  as 
e«ediDg  tlO,000.  It  is  therefore  reeommeuileil  tliat  an  ujiiirupriiitiun  of  this  amoun 
be  made. 

— .  St.  Margt  Island,  sencofljtf  of  Altvika. — The  following  reeommen 
dation,  which  was  made  in  the  unuual  rei»ort  of  the  Board  last  yeai 
is  renewed : 

The  commerre  of  Alaskan  waters  is  rapidly  increasing.  Shipinastors  and  ves* 
owners  have  petitioned  for  the  establishment  of  a  lisht-hoimc  nnil  fog  aignal  »t  thi 
point.  But  little  is  known  of  the  character  of  the  gronn.l  and  of  the  hnilding  facil 
ties  there,  bnt  it  is  estimated,  after  a  stndy  of  wliat  is  known,  that  ft  light-honi 
and  fug  signal  ean  be  establisheii  then-  at  a  cost  not  exceeding  t8Q,000,  and  it 
rei-ouuueuded  that  an  aiipropriution  of  thia  amonnt  I*  made  therefor. 

POST-LIGHTS. 

The  keepers  performed  their  duty  well  and  the  lights  were  efficieutl 
maintained.  Numerous  petitions  were  received  asking  the  eatablisl 
imnt  of  more  lights  on  Puget  Sound  and  atljacent  waters,  Columbia  an 
"  illamctte  Rivers,  and  at  other  points  iu  this  .listrict,  but  funds  tber 
.  tor  were  not  available.  Post  lights  not  only  re«luee  the  liability  of  ve 
■sels  to  disaster,  bnt  also  nmke  it  almost  as  easy  and  as  siife  for  them  i 
navigate  these  waters  by  night  as  by  day.  Supplies  were  deliveretl  I 
the  tender  to  all  the  lights,  the  posts  were  renovated  or  replaced  at 
«lher  necessary  work  was  done  by  the  crew  of  the  lighi^house  tend. 
JiaHzaHita. 
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BEPAHtS. 

Bepairs  were  made  at  the  following-named  stations: 


£25.  Cape  Blanco,  Oregon. 

883,  Cape  DiBappointment,  Wash. 

884.  Willapa  Bay  (mioalwater  Bay), 

Waeh. 
887.  Edi2  Hook,  Waah. 


889.  Smith  Island,  Waah. 

890.  Admiralty  Head,  Wash. 

891.  Point  Wilson,  Wash. 

898.  Robinson   Point  Post-Light^ 
Wash. 


LIGHT-SHIP. 

832.  Columbia  River  Light-  Vessel^  JVb.  50. — By  the  acts  ol  Congress 
approved  March  2, 1889,  and  August  30,  1890,  $70,000  were  ap[)r<)pn- 
ated  to  build  this  light-ship.  Plans  were  drawn,  specifications  were  pre- 
pared, and  contract  was  made  for  her  construction  as  soon  as  practi- 
cable. She  is  now  being  built  in  San  Francisco,  and  under  the  contract 
she  18  to  be  finished  in  January,  1892. 

DAT  OR  UNLIGHTED  BEAOONS. 

The  following-named  beacons  were  established  in  Alaskan  waters : 
Eye  Opener  EoeJc^  Sumner  Straits. — An  iron  spindle,  20  feet  high,  sur- 
mounted with  a  barrel  set  on  end,  painted  black  and  white  horizon- 
tal stripes. 
Proletoy  Eook,  Wrangell  Narrows. — ^An  iron  spindle  sijrmounted  with 

a  barrel  on  end,  painted  black  and  white  horizontal  stripes. 
Killsnoo  Harbor^  Chatham  Straits. — Beacon  erected  on  the  south  side 
of  Kenasnow  Island. 

The  following-named  beacon  was  discontinued  in  Alaskan  waters: 
Hanus  Beefy  Icy  Straits. — An  iron  spindle,  20  feet  high. 

It  was  impracticable  on  account  of  the  ice  to  keep  the  spindle  in  posi- 
tion. 

FOG  SIGNALS  OPERATED  BY  STEAM  OR  HOT-AIR  ENGINES. 

831.  TiUamook  Rochj  Oregon. — This  first-class  steam  siren  in  dupli- 
cate was  in  operation  about  211  hours,  and  consumed  about  12  tons  of 
coal  and  33  cords  of  wood. 

886.  Cape  Flatteryj  Washington. — This  12-inch  steam  whistle  was  in 
operation  about  583  hours,  and  consumed  about  22  tons  of  coal  and  28 
cords  of  wood. 

888.  I^eio  Dungenessy  Washington. — This  12-inch  steam  whistle  was  in 
operation  about  626  hours,  and  consumed  about  43  tons  of  coal  and  16^ 
cords  of  wood. 

891.  Point  Wilson,  Washington. — ^This  12-inch  steam  w  iiistle  was  in 
operation  about  593  hours,  and  consumed  about  33  tons  of  coal  and  63 
cords  ct^  wood. 
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896.  West  Point  J  Washington. — ^This  Daboll  trumpet  was  in  operation 
about  44o  hours,  and  consumed  about  4  tons  of  coal  and  15  cords  of 
wood. 

898.  Robinson  Pointy  Washington. — ^This  12-inch  steam  whistle  was  in 
operation  about  316  hours,  and  consumed  about  18  tons  of  coal. 

BTJOTAaB. 

Owing  to  the  large  number  of  buoys  to  be  maintained  in  position,  the 
time'lost  because  of  bad  weather,  heavy  westerly  swells,  bar-bound  har- 
bors and  shifting  channels,  it  was  impossible  for  one  tender  to  change 
all  the  buoys  every  six  months,  as  required  by  the  regulations,  besides 
attending  to  other  work  of  supply,  inspection,  construction  and  repair. 
During  the  year  two  of  the  whistling  buoys  went  adrift,  one  from  Grays 
Harbor,  which  was  recovered,  and  one  from  off  Coos  Bay,  Oregon, 
which  has  never  been  seen  since.  It  must  have  been  run  into  and  sunk. 
Nearly  all  the  buoys,  including  those  in  Alaskan  waters,  were  painted, 
changed,  and  replaced.  The  buoyage  of  the  district  is  in  good  condi- 
tion. 

DBPOjT. 

Tongue  Pointy  Oolumhia  River,  Oregon. — ^The  keeper's  dwelling  and 
grounds  are  in  good  condition,  but  the  barn  is  a  mere  shed.  The  store- 
house and  coal  shed  are  in  good  repair,  but  the  depot  wharf  is  in  need 
of  immediate  attention.  The  wharf  was  temporarily  repaired  and  a  few 
small  repairs  were  made  to  the  dwelli^ig.  By  qa*A  of  Congress,  approved 
March  3,  1891,  an  appropriation  of  $15,000  was  made  for  removing  the 
buoy  and  supply  depot,  now  at  Tongue  Point,  to  Astoria,  Oregon,  and  for 
the  i)urcliase  of  a  site  at  the  latter  place  and  the  construction  thereon  of 
a  suitable  wharf  for  the  use  of  the  Light-House  Establishment.  Thfs 
matter  was  referred  to  the  inspector  and  engineer  of  the  district  for  in- 
vestigation. Their  joint  report,  made  oh  May  23,  1891,  explains  fully 
the  situation  at  the  present  time.    From  this  the  following  is  quoted: 

On  receipt  of  this  letter  w©  proceeded  at  once  with  such  preliminary  steps  as 
seemed  to  be  necessary  to  carry  out  the  requirements  of  the  law.  The  first  point  to 
be  decided  being  the  limit  along  the  water  front  of  Astoria  where  a  buoy  depot 
might  be  located  to  better  advantage  than  its  present  location  at  Tongue  Point.  The 
next  point  w^sis,  what  can  sufficient  ground  and  water  front  in  that  locality  be  pur- 
chased for,  and  what  will  be  the  cost  of  the  erection  of  a  suitable  wharf,  sheds,  store- 
housens  and  other  buildings,  and  the  removal  of  all  the  paraphernalia  of  the  present 
depot  thereto.  Due  notice  having  been  given  by  posters  and  otherwise  that  the 
(loveniment  contemplated  the  purchase  of  property  for  buoy  depot  purposes  in 
Astoria,  those  having  water-front  property  for  sale  were  requested  to  communicate 
with  the  light-house  engineer.  As  the  result  of  this  invitation  our  attention  was 
called  to  ten  different  pieces  of  property,  all  of  which  we  examined  and  found  no 
one  that  for  some  one  or  more  reasons  would  not  be  desirable  for  buoy  depot  pur- 
poses. Other  pieces  of  property  that  we  looked  at  and  thought  desirable  we  found 
on  inquiry  to  be  not  for  sale  or  held  at  such  high  figures  as  to  at  once  discourage 
further  attemx>ts  at  negotiation.    This  canvass  of  the  situation  revealed  the' fact  that 
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at  the  rates  at  which  property  that  woald  be  at  all  (lenirable  for  baoy  depot  pur- 
poses or  by  which  we  could  better  our  proHPiit  situation  is  now  held  in  Astoria,  the 
whole  amount  of  the  available  appropriation  would  be  totally  inadequate  to  the 
purchase  of  the  necessary  water  frout,  to  suy  nothing  of  the  building  of  the  wharf, 
storehouses,  etc,  which  would  cost  probably  as  much  more.  Several  years  ago 
when  the  question  of  a  change  in  the  location  of  the  buoy  depot  for  this  district  was 
first  brought  t^the  attention  of  the  Board,  water-front  property  in  Astoria  could  at 
that  time  be  purchased  at  a  very  reasonable  figure,  and  it  is  quite  probable  that  with 
the  amount  of  the  appropriation  all  the  property  then  needed  for  depot  purposes 
could  have  been  bought  and  the  wharf  built,  but  circumstances  have  changed  since 
then.  Within  the  last  year  or  two  Astoria  hiis  becumo  a  city  with  groat  immediate 
expectations.  The  prices  asked  for  its  water-frcmt  property  have  atlvanced  greatly 
and  it  is  quite  probable  that  there  will  be  still  further  advance.  It  is  now  question^  ' 
able  whether  the  necessity  for  a  change  iu  the  location  of  the  buoy  depot  is  com- 
mensurate with  the  cost  it  would  eutail  upon  the  Government.  The  Government 
now  owns  at  Tongue  Point  a  piece  of  ground  on  which  the  buoy  depot  is  located, 
oontaiuing  about  5  acres,  with  a  water  front  of  about  500  feet.  This  was  about  3 
miles  from  Astoria,  but  of  late  the  town  has  been  growing  in  that  direction  so  that 
this  distance  is  much  less.  It  is  expected  that  in  a  very  few  years  streets  and  roads 
will  be  graded  quite  up  to  the  depot  grounds.  This  will  obviate  the  difficulties  in 
the  way  of  communication  with  Astoria  that  were  formerly  great  objections  to  this 
location.  There  is  need  of  much  larger  space  for  the  buoy  depot  requirements  of 
this  district  than  when  the  question  of  this  change  was  first  brought  up,  and  more 
and  more  space  will  be  required  as  the  necessities  of  commerce  demand  more  aids, 
which  must  from  time  to  time  be  assembled  here.  In  view  of  the  facts  above  shown 
we  would  respectfully  recommend  that  Congress  be  requested  to  permit  the  funds 
herein  mentioned  to  be  expended  in  repairs  and  additions  to  the  wharf  at  the  present 
buoy  depot,  instead  of  attempting  to  expend  it  in  the  manner  prescribed.  It  is  pro- 
posed tnat  the  head  of  the  present  whart^  which  is  130  feet  long,  be  extended  200 
feet.  This  will  give  ample  room  with  deep  water  for  the  tenders  to  lie  alongside, 
aud  also  for  light-ship  and  other  boats  that  may  from  time  to  time  bo  required  at 
the  depot.  It  will  also  increase  to  something  like  adequate  size  the  space  require<l 
for  storage  of  new  light-house  material,  buoys,  chains,  sinkers,  aud  other  supplies 
necessary  for  the  wants  of  the  district.  It  is  estimated  that  this  extension  of  the 
wharf  will  cost,  approximately,  $10,000,  and  that  $5,000,  at  least,  will  be  consumed 
iu  building  a  new  storehouse  and  repairs  to  the  old  wharf. 

SJMp. — ^The  clockwork  formerly  used  at  Cape  Arago  has  been  partly 
placed  in  repair,  the  gearing  of  other  clockworks  repaired  and  renewed, 
the  stiike  himps  and  the  burners  for  the  lamps  repaired  and  float  cham- 
bers set.  The  machinist  has  been  busily  engaged  during  the  year  in 
repairing  boilers,  engines,  and  machinery  at  the  various  stations  through- 
out the  district. 

TENDERS. 

The  MandaniiAi, — ^This  tender  is  in  fair  condition.  On  August  24  last, 
she  returned  to  the  station  from  San  Francisco,  where  she  received  a 
new  boiler.  Since  that  time  she  has  been  quite  efficient  and  the  new 
boiler  has  given  satisfa^'tion.  The  tender  was  employed  in  landing  at 
the  diflferent  stations  supplies  aud  fuel,  in  transporting  mechanics  and 
material  for  repairs  and  construction  at  isolated  light-stations,  in  work- 
ing the  buoys,  in  attending  to  the  post-lights,  and  in  inspection  trips. 
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During  the  year  she  conyeyed  the  inspector  each  quarter  to  the  differ-  J 

ent  light-stationB,  on  in8i>ectiou  duty,  replaced  41  buoys,  changed  150, 
painted  259,  and  established,  replaced,  and  renovated  16  beacons,  2 
spindles,  and  6  tripods.  She  landed  at  the  different  stations  120  tons 
of  co^  rations;  and  fuel  for  the  keepers,  and  the  crew  did  thirty -five 
days^  work  at  the  bnoy  depot.  In  doing  this  she  steamed  12,491  miles 
and  consumed  914  tons  of  coal. 

The  Columbine. — ^By  act  approved  August  30,  1890,  an  appropriation 
of  $95,000  was  made  to  build  a  steam  tender  for  duty  in  the  thirteenth 
light-house  district.  She  is  being  built  at  Cleveland,  Ohio,  and  accord- 
ing to  the  contract  will  be  finished  during  March,  1892. 


B£POBT   OF   THE   LIGHT-HOUSE   BOARD. 


177 


FOTJETBBNTH  DISTBICT. 

The  fourteenth  district  extends  on  the  Ohio  Biver  from  Pittsburg, 
Pa.,  to  Cairo,  lU.,  966  mUes;  on  the  Tennessee  Eiver,  267  miles;  and  <iii 
the  Great  Kanawha,  73^  miles;  in  all,  a  distance  of  1,307  miles,  and 
embraces  all  the  aids  to  navigation  within  these  limits. 

Inspector. — Commander  Charles  McGregor,  U.  S.  Navy. 

Engineer. — ^Lieut.  CoL  William  E.  Merrill,  Corps  of  Engineers,  U,  S. 
Army. 

In  this  district  there  are — 

Fixid port-lights 494 

Floating  post-lights 35 

Steamer  GoXdenrod,  forsapply  and  inspection J 1 

The  following  changes  were  made  in  the  lights  daring  the  year: 

Nmnber  of  lights  dlBcontinned  daring  the  year  (post  lights) 2 

Number  of  lights  established  during  the  year  (float  lights) 0 

Koffiber  of  lights  re-established  during  the  year  (post  lights) 10 

LiaHT-STATIONS. 

A  number  of  new  lights  are  needed,  but  the  appropriation  was  so 
small  that  they  could  not  be  established  this  year.  Btill,  a  gradual  in- 
crease in  the  number  of  lights  has  been  made,  and,  during  the  year  just 
ended  nine  new  ones  were  placed.  Applications  are  occasionally  re- 
ceived from  pilots,  business  men  and  towboatmen  for  the  establishment 
of  more  lights.  In  ^  few  instances  reports  were  made  by  keepers  that 
their  lights  had  been  interfered  with  in  varioub  ways;  sometimes  a  lan- 
tern was  stolen ;  or  one  taken  down  during  the  night,  for  a  little  time, 
bj  fishermen  or  people  passing  in  boats.  But  no  detection  has  yet  been 
made  in  any  case,  though  the  keepers  have  strict  orders  to  use  every 
effort  to  locate  the  offender,  if  possible. 

INSPBOTION,  PAY,  AND  SUPPLY  TBIPS. 

Three  inspection  and  supply  trips  were  made  during  the  year.  Each 
station  was  visited  on  each  trip,  except  during  the  spring  inspection, 
iwheB,  on  account  of  low  water  on  a  falling  river,  the  tender  could  only 
get  to  about  30  miles  from  Pittsburg.  During  the  last  trip  each  keeper 
was  supplied  with  enough  oil  and  other  necessaries  to  last  until  November. 
Bach  keeper  was  paid  up  to  date.  The  river  was  very  high  several  times 
I  during  the  winter  and  early  spring,  but  did  not  reach  so  high  a  point 
J  at  any  time  as  was  reached  last  year.  But  the  rise  was  sufficient  to  wash 
I  Wit  many  light-posts,  all  of  which  were  replaced.  The  river  wavS  unusu- 
|ally  high  during  the  spring  months.  It  has  not  fallen  sufficiently 
yet  to  show  what  will  be  the  channel  for  the  ensuing  ye^r,  in  certain 
10286  L  H 12 
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pnrtknu  of  tbe  Ohio  Birer  bMve«ti  E^-ansville  utd  PadiM 
^hiflii  afaB<K<t  «fV«Ty  reu-  aftM-  high  «ai«-.  Tbe  vbole  liffat- 
tivrt  U  in  Mich  order  that  the  ptb>t«  ^ptr*k  of  it  in  tenas  ct  o 


Am  a  general  thing  tbe  keepers  bare  been  attentirc  to  & 
ami  th<^KW  who  were  reported  for  having  tights  ont  have  show 
<:aM»,  that  it  was  onaroidable.   . 

LISTS  OF  UGHTS. 

Tbe  poeket  editioo  of  the  List  oC  Lights  on  the  Weston 
[>r>pnlar  aniongKt  pilots  and  masters  of  steamboats,  and  bhvi 
made  for  copiea  at  it  than  tar  copies  of  tbe  large  edition. 


TJte  Gotdenrod. — ^A  snmber  ot  chaoges  and  improveBMHts ' 
ill  tbiif  Hteamer.  Tbe  wheel  was  staggered  to  lessen  tbe  str 
tioB.  The  remit  showed  a  very  great  improvement  in  aS  tli 
]>art(t  of  tbe  boat,  espedaDy  in  the  boat's  office,  the  captain's 
the  pilot  honae.  In  deep  water  the  vibration  in  those  place 
almcMt  diMappeared.  Id  tbe  after  parts  of  tbe  boat  some  le 
vibration  was  made,  bat  tbe  effect  was  not  neariy  so  raarki 
changes  were  made  in  the  valves  of  tbe  machinery  at  the  s 
and  in  other  parts  of  tbe  engine,  resulting  in  an  increase  o 
fmm  a  knot  to  a  knot  and  a  half  an  honr,  and  a  reduction,  ii 
Kumption  of  coal,  of  about  a  ton  per  day.  Boats  meeting  on 
l^efiire  these  changes  were  made,  which  cotUd  either  hold  th^ 
the  Ooldrnrod  or  pass  her,  have  since  been  left  behind  ea 
ttmder  will  hereafter  be  beated  by  hot  water  instead  of  8t« 
distance  traveled  by  tbe  Goldenrod  was  l,Si2  miles  dtuing 
lu  doing  this  she  consumed  about  879  tons  of  coal,  and  18,6 
of  oil  were  distxitmted  to  keepers. 


1891. 
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PIFTBENTH  DISTRICT. 


The  fifteen th.  district  extends  on  the  MissisHippi  River  from  the  head 
of  navigation  to  Gairo^  III.,  on  the  Missouri  River  to  Kansas  (Mty,  Mo., 
and  on  the  Illinois  River  from  La  Salle  to  its  mouth,  bein^  in  all  a  (lis- 
tanee  of  1,588  miles,  and  embracer  all  the  aids  to  n&vigation  witliin 
these  limits. 

Iwtpector, — Commander  Charles  8.  Cotton,  U.  S.  Navy,  until  Novem- 
ber 30,  1890;  since  then,  Commander  William  C  Wise,  U.  H.  Navy. 

Engineer. — ^lieut.  Col.  Charles  R.  Suter,  Corps  of  Engineers,  U.  8. 
Army. 

In  this  district  there  are:— 

Fixed  po8t-light« )  • 

Floating  post-lights S         ^ 

Steamer  Lilify  for  supply  and  inspection 1 

The  light-stations  were  duly  visited,  and  were  found  to  be  in  good 
condition.  The  keepers  generally  are  faithful  and  etticient.  Much 
work  was  done  in  clearing  trees  and  underbrush  which  obstructed  the 
view  of  the  lights.  Many  channels  were  sounded  and  numerous  channel 
marks  were  erected. 

The  following  is  an  exhibit  of  the  work  done  during  the  year : 

Lights  established 67 

Liglits  discontinued 19 

Increase  in  number  of  lights  during  the  year 48 

Laborers  keeping  lights. 321 

Channel  marks 82 

Trees  cut,  of  and  exceeding  4  inches  in  diameter 1,  419 

Acres  of  willows,  cottonwood,  brush,  etc.,  cut  and  cleared 14^ 

Gallons  of  oil  issued 14,808^ 

From   St.  Louis  to  Cairo   lights  were  kept  buniijig  all  the  year. 
Above  St.  Louis,  and  on  the  Illinois  and  Missouri  rivers,  lights  were  ex- 
tinguished and  lighted  as  navigation  closed  and  opened.    At  the  end  of 
the  last  fiscal  year,  there  were  in  the  fifteenth  light-house  district  45;^ 
lights;  at  the  close  of  this  fiscal  year,  there  were  501,  an  increase  of  48 
lights.     On  the  Illinois  and  Missouri  rivers,  the  number  of  lights  re- 
mains pra<*.tically  the  same.    But  few  steamers  ply  on  these  waters,  hence 
no  extra  lights  were  required.    Lights  on  the  Missouri  are  not  exhib- 
it*^d  above  Eocheport,  and  the  dangerous  navigation  on  that  river  is 
ich  that  it  is  not  deemed  prudent  to  risk  the  Lily  more  than  is  essen- 
dlly  necessary,  and  under  most  favorable  conditions,  to  x>ay,  supply, 
id  put  in  order  the  stations.    The  shifting  character  of  the  channel  is 
luch  that  only  steering  lights  can  be  used  to  advantage.    The  River 
ommission  is  now  engaged  in  improving  the  channel  to  Kansas  City. 
tiould  their  efforts  prove  successful,  more  lights  will  be  re(|uired. 
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Althongh  bat  few  passenger  and  freight  steamers  ply  on  the  HUnois, 
the  Missoori,  and  the  Mississippi  above  St.  Loois,  yet  all  aids  to  navi- 
gation on  these  rivers  should  be  kept  up  to  the  highest  standard.  On 
the  Upper  Mississippi,  where  the  rafting  interests  are  the  largest,  ua\'i- 
gation  is  hindered,  and  in  some  places  made  dangerous,  by  unwieldly 
rafts,  often  300  feet  wide  and  600  feet  long,  which  block  the  channeL  In 
other  places  logs  are  turned  adrift,  filling  the  channel  for  30  or  40  miles 
and  rendering  it  almost  impassable  at  times.  This  is,  of  course,  detri- 
mental to  the  other  interests  in  the  river.  The  rafts  should  be  limited 
to  a  controllable  size-,  and  the  practice  of  filling  the  channel  with  loose 
logs  should  be  prevented.  From  St.  Louis  to  Cairo  and  the  South  the 
river  is  open  daring  the  whole  year.  Its  large  and  important  com- 
merce requires  that  the  channel  be  kept  clearly  defined  and  lighted.  It 
is  hardly  fair  to  compel  vessels  carrying  inmiense  cargoes  of  grain  and 
passengers  to  stop  and  sound  out  their  channels.  This  part  of  the  dis- 
trict should  be  constantly  patrolled.  This  service  could  be  performed 
by  a  small  light-dranght  steamer,  with  a  crew  of  about  10  men  complete. 
It  would  also  be  valuable  for  service  on  the  Missouri  Kiver,  and  it  would 
save  the  Lily  much  dangerous  work.  This  would  add  somewhat  to  the 
expenses  of  the  district,  but  it  would  add  much  to  its  efficiency.  It  is 
therefore  proposed  that  there  be  built  a  smaU  steam  cutter,  about  20  feet 
long,  to  cost  not  more  than  $5,000,  to  act  as  a  tender  to  the  Lily  for 
sounding  in  the  strong  current  and  reaching  stations  inaccessible  to 
the  Lily.    It  would  add  much  to  her  efficiency  and  rapidity  of  work. 

TENDER. 

The  Lily. — ^This  steamer  was  repaired  in  the  fall  of  1890  at  Mound 
City,  111.,  when  her  hnll  was  put  in  good  order.  She  was  then  laid  up 
with  reduced  crew  in  winter  quarters  at  Padueah,  Ky.,  but  she  re- 
sumed her  duty  as  soon  as  na\igation  oi>ened.  New  boilers  were  put 
in  in  April,  which  have  proved  to  be  satisfactory.  Her  electric  plant 
was  renewed-  Steam  heat  was  substituted  for  stoves,  thus  reducing 
largely  dangers  from  fire.  During  the  year  tliirteen  pay,  inspection, 
and  supply  trips  were  made.  The  Lily  steamed  6,200  miles,  consuming 
about  1,165  tons  of  coal,  and  3  cords  of  wood  during  the  year. 
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district  extends  on  tbe  MisBiBsippi  River  from  Cairo, 
111.,  10  iXKw  ijrteuDs,  La.,  and  on  the  Bed  Biver  a  distance  of  8  miles, 
being  iu  all  a  distance  of  950  miles,  and  embnuies  all  the  aidH  to  navi- 
gation within  these  limits. 

In^ctor. — Lieut.  Gommauder  Robert  M.  Berry,  U,  8.  Kavy. 

Engineer.— Lieut.  Col.  Charles  E.  Suter,  Corps  of  Engineers,  IT.  S. 
Army, 

Id  this  district  there  are — 

Fjxeil  post-lights 338 

BleamtT  Joseph  Betay,  for  aapplf  and  inspection . 1 

There  are  in  this  district  338  post-lights  cared  for  by  323  keepers — 
an  increase  of  IS'lights  and  12  beepers  daring  the  past  twelve  inotitlis. 
Petitions  have  been  received  f^om  the  St.  Lonis,  Vick8burg,and  New- 
Orleans  Pilots'  Society  requesting  the  establishment  of  some  23  inore 
li(;Iit«.  but  it  is  deemed  that  the  present  number  is  ample,  considering 
tbc  iiiouis  at  the  disposal  of  the  Board,  for  tbe  needs  of  river  naviga- 
tion. The  proposed  sites  of  the  additional  lights  asked  for  are  in  bends 
of  tlie  river  and  at  distances  &om  habitations.  If  they  were  established 
it  would  necessitate  the  employment  of  "  camp  light-keepers"  at  an  ex- 
pense of  $16  per  month,  at  the  minimum.  This  could  only  be  done  by 
aa  increased  expenditure  of  some  $i,000  per  year. 

The  condition  of  the  light-stations  and  their  outfits  and  the  efQcieney 
of  the  service  rendered  by  the  keepers  are  generally  satisfactory.  The 
nniiiber  t)f  complaints  against  keepers,  for  poor  service  (i.  e.,  "lighf  not 
bitming"),  is  smaller  in  a  marked  degree  than  that  of  the  previous 
season,  and  undoubtedly  in  many  instances  is  the resultof  atmospheric 
causes  rather  than  willliil  negligence.  The  class  of  laborers  engaged 
ill  attending  the  lights  in  this  district  being  considered,  their  faithful 
performance  of  duty,  amid  the  dangers  and  hardships  entailed  by  the 
iLiinual  high  water,  which  this  year  prevailed  from  Febmary  to  May, 
1891,  is  deserving  of  special  commendation.  Complete  inspections  of 
the  district  were  made  once  in  each  quarter,  as  required  by  regulations, 
in  addition  to  which  a  patrol  trip  was  made  from  Memphis  to  bend  of 
Irtland  No.  CG  in  January,  1891.  The  following  is  an  exhibit  of  the  work 
dime  during  the  year. 

Milpfl  BtfBmeil 8,900 

tatioue  iiiRpected,  paid,  and  sapplied 1,321 

Istions  estnbliHiied  and  snpplied 59 

Cations  diBcoiitiuned 41 

tntious  moved 302 

^eepOTS  dischnrged 104 

eepers  appointed ....  116 

■008  DvoT  4  inches  in  diamotor  foiled 3,402 

jre*  of  willows,  brush,  etc.,  cleared .-.. . 36^ 

lUons  of  oil  tuned  to  atations 1^880 
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Sixteentli  District. 

TENDER. 

The  Joseph  Senry, — ^This  steamer  was  fdmislied  with  an  entire  new 
canvas  roof  and  the  smokestacks  were  repaired.  The  repairs  to  the 
hull,  made  under  the  personal  supervision  of  the  inspector,  eonsistinl 
in  the  renewal  of  about  two-thirds  of  the  planking  on  the  starboard, 
one-half  on  the  port  side,  and  two  planks  in  the  bottom  of  the  hull,  8 
squares  of  decking,  24  top  timbers,  14  futtocks,  2  wheel  fenders,  2 
trusses  at  the  end  of  the  bridge  trees,  and  the  sheet-iron  sheathing  on 
the  bow,  and  calking  the  entire  hull.  Two.new  steam  feed-water  heat- 
ers were  also  installed.  The  Joseph  Henry  during  the  year  steamed 
8,900  miles,  conveying  the  inspector  on  four  regular  inspection  tours 
over  the  entire  district  and  one  patrol  trip,  consuming  1,062  long  tons 
of  coal,  being  about  one  hundred  and  thirty- two  days  under  steam. 

CONCLUSION. 

In  concluding  this  rex)ort,  the  Board  takes  pleasure  in  stating  that 
each  of  the  sixteen  light-house  districts  into  which  the  establishment  is 
divided  is  in  good  working  condition. 
All  of  which  is  respectfully  submitted. 

Jas.  a.  Oreer, 
Commodore^  U.  8.  Navy^  Chairman. 
Geo.  W.  Coffin, 
Commander  J  U.  S.  Navy^  Naval  Secretary. 

F.  A.  Mahan, 
Captain  of  Engineers^  XT.  8.  Army,  Engineer  Secretary. 

The  SSORETABY  of  TH£  TREASURY. 
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APPENDIX  No.   1. 


RELATIVE  TO  THE  TENDERS  LILAC  AND  COLUMBINE,  AND  THE 

LIGHT-VESSELS  NOS.  51,  52,  53,  AND  54,  NOW  BEING 

BUILT  BY  THE  LIGHT-HOUSE  ESTABLISHMENT. 
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THE  LILAC  AND  THE  COLUMBINE. 


MATERIAL  OV  HULL. 

The  mftterial  Li  to  be  Siemenji-Martiii  mild  steely  uid  it  ihall  satis&ctoiil  j  stand 
the  tests  adopted  by  the  Light-House  Board. 

DIMENSIONS. 

Ft.    In. 

Length  OTer  all 155  0 

Length  from  inside  radderpost  to  inside  stem  145  0 

Beam  molded 26  6 

Depthof  hold  from  top  of  beam  to  top  of  keel  plate 15  2 

Depth  of  hold  from  top  of  beam  to  top  of  doable  bottom 12  4 

GENERAL   DESCRIPTION. 

These  Tessels  will  be  built  each  with  a  double  bottom^  oonstructed  as  per  plan  and 
specification,  extending  from  frame  No.  18  to  frame  No.  59. 

DOUBLE  BOTTOM. 

The  vessel  will  be  fitted  with  a  double  bottom,  extending  from  frame  No.  18  to 
frame  No.  59,  constructed  as  shown  on  plans.    Inside  height  of  this  double  bottom, 
in  the  clear  between  plates  amidship,  will  be  34  inches.    The  vertical  center  keel 
plate  will  run  from  end  to  end  of  the  vessel,  tapered  forward  and  abaft  the  double 
bottom,  to  the  height  of  the  keelsons  at  these  places;  it  will  form  the  keelson  and  ex- 
tend down  to  the  skin  of  the  vessel  for  three  frame  spaces,  the  floor  plates  on  those 
frames  being  cut  and  securely  riveted  to  the  center  keel-plate  by  angles  3  by  3  inches 
by  6  pounds.    The  side  keelsons  or  girders  will  also  run  continuously,  the  floor  platen 
%ndl)Tacket8  between  the  girders  being  cut.    The  frames  in  the  double  bottom  will 
bo  run  continuously  from  center  plate  to  the  height  given  under  heading  ''Fraraen.'' 
The  reverse  bars  shall  be  cut  between  the  girders  and  at  the  margin  plate,  whore  they 
will  be  dispensed  with  for  a  sufficient  distance  to  allow  the  margin  plate  to  be  prop- 
erly worked  in,  and  to  make  the  double  bottom  water-tight  at  the  sides  or  bilges. 
As  a  compensation  for  cutting  of  the  reverse  frames  at  the  side,  there  shall  be  put  in 
doubling  frames,  same  size  as  the  ordinary  frames,  riveted  back  to  back  to  frames 
proper.    The  lower  and  upper  angles  connecting  the  vertical  keel  plate  to  the  inner 
^d  outer  skin  shall  be  continuous.    The  lower  angles  connecting  the  girders  to  the 
torn  of  the  vessel  shall  be  clips,  and  those  connecting  the  girder  to  the  top  plating 
iU  be  continuous.    The  floor  plates  under  engine  room  shall  be  solid  plates  light- 
d  by  holes  and  manholes,  one  floor  plate  on  each  frame.    Every  second  floor  under 
boilers  shall  be  built  as  specified  for  engine  floors,  and  every  second  floor  plate 
il  be  built  similar  to  these,  with  the  exception  that  triangular  brackets  be  used 
ead  of  solid  plates  lightened  by  holes.    The  arrangements  of  floors  under  engine 
boilers  to  be  modified  to  suit  engine  and  boiler  foundations.    This  double  bottom 
be  divided  into  four  separate  water-tight  and  independent  compartments,  each 
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provided  with  a  nufflcient  nnmber  of  mauholea  properly  oonstructed  and  bo  Ic 
that  aoeeiu  can  be  had  iit  all  times  to  every  compartment  for  cleaning  and 
pnrposee. 

WATER>TIOHT  COMPARTMXin:«. 

There  will  be  seven  water-tight  bnlklieads  dividing  the  parts  of  each  vessel  a1 
and  forward,  and  abaft  the  double  bottom,  into  eight  water-tight  compartmei 
All  water-ti^ht  compartments  in  any  part  of  the  vessel  to  be  provided  with  effect 
appliances  for  draining  and  emptying.    The  compartments  denominated  ^'trimi 
tanks"  to  be  provided  with  appliances  for  filling  and  sounding  and  for  the 
of  air.    The  vessel  will  be  built  with  a  fiat  plate  keel  in  double  thicknesses  and 
vide<l  with  an  extra  protective  keel,  constructed  as  shown  on  plans,  also  with 
outside  bilge  keel  on  each  side  of  the  vessel,  constructed  as  shown,  and  eztenc 
for  about  70  feet. 

8TKAM  fiTEEBINQ  QKAB. 

The  vessel  shall  have  a  steam  steering  gear  of  the  Joseph  P.  Manton's  of  Prol 
dence,  R.  I.,  pattern;  the  engine  shall  be  fitted  complete  with  drum;  hand  steei 
and  steam  steering  wheels  of  proper  size  and  neat  finish ;  all  chains,  wire  lO] 
blocks,  and  fairleads  shall  be  supplied  and  fitted;  the  whole  shall  be  arranged] 
the  most  convenient  manner  ready  for  actual  use  for  steering  by  hand  or  by 
and  to  the  satisfisiotion  of  the  representative  of  the  Light-House  Board. 

BIO  AND  SqUIPMEITT. 

The  vessels  will  be  rigged  as  two-masted  schooners,  with  pole  topmasts,  gaih, 
derrick  booms.    Each  will  be  supplied  with  a  steam  windlass,  steam  hoisting  en| 
and  the  best  appliances  for  handling  anchors,  buoys,  and  cargo,  or  any  other  pi 
required  by  the  service. 

ELECTRIC  LIGHTS. 

The  steamers  are  to  be  fitted  with  an  electric  plant  for  operating  a  aearoh  light  i 
for  illuminating  all  parts  of  the  vessels. 

MOTIVE  POWER. 

There  will  be  for  each  steamer  one  right-handed  cast-iron  screw  propeller,  abo( 
9  feet  4  inftshes  in  diameter  and  of  suitable  pitch,  driven  by  an  inverted-cylin^ 
surface-condensing,  fore-and-aft  compound  engine ;  the  cyfinders  to  be  23  and 
inches  in  diameter,  with  a  stroke  of  30  inches.    The  steam  will  be  Axmiflhed  by 
cylindrical  single-ended  boilers,  10  feet  8  inches  in  diameter,  and  10  fiset  9  iiu 
long,  each  fitted  with  corrugated  fiimaces. 


TE8TINO  MAIN  AND  DONRT  BOILBBS. 

When  the  boilers  are  ready  and  before  being  lowered  into  the  Teasel,  »]iy< 
pressure  of  165  pounds  per  square  inch  by  gauge  shall  be  applied;  all  develc 
ing  leaks  shall  be  made  tight  carefcQly  and  effeotoally.  Should  lirets  or  sod 
bolts  show  such  leaks  as  in  the  opinion  of  the  representative  of  the  Light-H( 
Board  would  necessitate  the  cutting  out  of  such  rivets  or  bolts,  this  shall  be  doi 
the  holes  shall  be  made  true,  if  necessary,  and  new  rivets  or  bolts  fitted.  The  hy< 
static  test  shall  be  continued  until  no  leaks  can  be  detected  and  until  the  result 
entirely  satisfactory. 

These  tests  finished,  the  boilers  shall  be  subjected  to  a  steam  pressure  of  not  ll 
than  40  pounds  per  square  inch,  continued  long  enough  to  satisfy  the  representati 
of  the  Light- House  Board  that  the  boilers  are  in  absolute  working  order  under 
requirements  of  the  contract  and  specifications,  whereafter  the  boilen  may  be  pi 
in  the  vessel* 
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provided  with  a  safficient  number  of  manholes  properly  constructed  and  bo  h 
that  accesd  can  be  had  at  all  times  to  every  compartment  for  cleaning  and 
purposes. 

WATER-TIGHT  COMPARTMENTS. 

There  will  be  seven  water-tight  bulkheads  dividing  the  parts  of  each  vessel  a1 
and  forward,  and  abaft  the  double  bottom,  into  eight  water-tight  oompartiDi 
All  water-tight  compartments  in  any  part  of  the  vessel  to  be  provided  with  effeef 
appliancps  for  draining  and  emptying.    The  compartments  denominated  ''trimi 
tanks''  to  be  provided  with  appliances  for  filling  and  sounding  and  for  the  ei 
of  air.    The  vessel  will  be  built  with  a  flat  plate  keel  in  double  thicknesses  and 
vide<l  with  an  extra  protective  keel,  constructed  as  shown  on  plans,  also  with 
outside  bilge  keel  on  each  side  of  the  vessel,  constructed  as  shown,  and  extent 
for  about  70  feet. 

BTEAM  BTEERINO  GEAR. 

The  vessel  shall  have  a  steam  steering  gear  of  the  Joseph  P.  Manton's  of 
dence,  R.  I.,  pattern;  the  engine  shall  be  fitted  complete  with  drum;  hand  si 
and  steam  steering  wheels  of  proper  size  and  neat  finish ;  all  chains,  wire  roj 
blocks,  and  fairleads  shall  be  supplied  and  fitted;  the  whole  shall  be  ana&| 
the  most  convenient  manner  ready  for  actual  use  for  steering  by  hand  or  by  st 
and  to  the  satisfaction  of  the  representative  of  the  Light-House  Board. 

BIG  AND  EQUIPMENT. 

The  vessels  will  be  rigged  as  two-masted  schooners,  with  pole  topmasts,  gafib, 
derrick  booms.    Each  will  be  supplied  with  a  steam  windlass,  steam  hoisting  en{ 
and  the  best  appliances  for  handling  anchors,  buoys,  and  cargo,  or  any  other  pi 
required  by  the  service. 

ELECTRIC  LIGHTS. 

The  steamers  are  to  be  fitted  with  an  electric  plant  for  operating  a  search  light 
for  illuminating  all  parts  of  the  vessels. 

MOTIVE  POWER. 

There  will  be  for  each  steamer  one  right-handed  cast-iron  screw  propeller,  a1 
9  feet  4  intehes  in  diameter  and  of  suitable  pitch,  driven  by  an  inverted-oylin.^ 
surface-condensing,  fore-and-aft  compound  engine ;  the  cytinders  to  be  22  aad^ 
inches  in  diameter,  with  a  stroke  of  30  inches.    The  steam  will  be  fiindBhed  by 
cylindrical  single-ended  boilers,  10  feet  8  inches  in  diameter,  and  10  feet  9  in^ 
long,  each  fitted  with  corrugated  furnaces. 


TESTING  MAIN  AND  DONKEY  B0XLBB8. 

When  the  boilers  are  ready  and  before  being  lowered  into  theresse!,  »]iy< 
pressure  of  165  pounds  per  square  inch  by  gauge  shall  be  applied;  all  devf 
ing  leaks  shall  be  made  tight  carefully  and  effectually.     Should  rivets  or 
bolts  show  such  leaks  as  in  the  opinion  of  the  representative  of  the  Light-H< 
Board  would  necessitate  the  cutting  out  of  such  rivets  or  bolts,  this  shall  be  d( 
the  holes  shall  be  made  true,  if  necessary,  and  new  rivets  or  bolts  fitted.    The  hy< 
static  test  shall  be  continued  until  no  leaks  can  be  detected  and  until  the  result 
entirely  satisfactory. 

These  tests  finished,  the  boilers  shall  be  subjected  to  a  steam  pressure  of  not  U 
than  40  pounds  per  square  inch,  continued  long  enough  to  satisfy  the  representai 
of  the  Light-House  Board  that  the  boilers  are  in  absolute  working  order  under 
requirements  of  the  contract  and  specifications,  whereafter  the  boilers  may  be  p] 
in  the  reaseL 
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The  boilers  (main  and  donkey)  shall  stand  all  tests  and  shall  be  provided  with  all 
fittings^  yalTes,  instroments,  and  appliances  for  safety,  etc.^  prescribed  by  United 
States  law  and  the  roles  and  regulations  of  the  Board  of  Supervising  Inspectors  of 
Steam  Vessels. 

TRIAL  TRIP. 

In  addition  to  the  necessary  trials  of  the  machinery  at  the  dock  a  trial  trip  is  also 
to  be  made  of  about  twelve  Jbours'  duration,  or  as  may  be  directed  by  the  Light- 
Honse  Board,  at  the  expense  of  the  contractor,  and  the  engine  must  develop  600  indi- 
cated horse  power  when  the  eng^e  is  making  110  revolutions  per  minute,  with  a 
coal  consumption  of  2^  pounds  per  indicated  horse  power,  and  steam,  per  gauge,  at 
100 pounds  pressure  per  square  inch.  All  bearings,  journals,  crank  pins,  and  other 
parts  of  the  engine  to  show  no  tendency  to  heat  or  grip,  but  to  run  smoothly,  the 
engine  to  pass  its  centers  without  shock  or  noise.  The  machinery  must  work  on  this 
trial  trip  to  the  entire  satisfaction  of  the  representative  of  the  Light-House  Board, 
and  if  any  defects  should  develop  on  the  trial,  subsequent  trials,  at  the  expense  of 
the  contractor,  as  described  above,  will  be  made  until  every  part  of  the  machinery 
has  been  proven  to  be  in  accordance  with  the  requirements  of  these  speciiicatious;  to 
the  satisfaction  of  the  Light-House  Board. 
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provided  with  a  sufficient  number  of  manholes  properly  constructed  and  so  located 
that  access  can  he  had  at  all  times  to  every  compartment  for  cleaning  and  other 
purposes. 

WATER-TIGHT  COMPARTMSMT8. 

There  will  he  seven  water-tight  bulkheads  dividing  the  parts  of  each  vessel  above, 
and  forward,  and  abaft  the  double  bottom,  into  eight  water-tight  compartments. 
All  water-tight  compartments  in  any  part  of  the  vessel  to  be  provided  with  eflfective 
appliances  for  draining  and  emptying.  The  compartments  denominated  "trimming 
tanks''  to  be  provided  with  appliances  for  filling  and  sounding  and  for  the  escape 
of  air.  The  vessel  will  he  built  with  a  flat  plate  keel  in  double  thicknesses  and  pro- 
vided with  an  extra  protective  keel,  constructed  as  shown  on  plans,  also  with  one 
outside  bilge  keel  on  each  side  of  the  vessel;  constructed  as  shown,  and  extending 
for  about  70  feet. 

8TBAM  STEERING  GEAR. 

The  vessel  shall  have  a  steam  steering  gear  of  the  Joseph  P.  Manton's  of  Provi- 
dence, R.  I.,  pattern;  the  engine  shall  be  fitted  complete  with  drum;  hand  steering 
and  steam  steering  wheels  of  proper  size  and  neat  finish ;  all  chains,  wire  ropes, 
blocks,  and  fairleads  shall  be  supplied  and  fitted;  the  whole  shall  be  arranged  in 
the  most  convenient  manner  ready  for  actual  use  for  steering  by  hand  or  by  steam^ 
and  to  the  satisfaction  of  the  representative  of  the  Light-House  Board. 

BIG  AND  EQUIPMENT. 

The  vessels  will  be  rigged  as  two-masted  schooners,  with  pole  topmasts,  gafis,  and 
derrick  booms.  Each  will  be  supplied  with  a  steam  windlass,  steam  hoisting  engine, 
and  the  best  appliances  for  handling  anchors,  buoys,  and  cargo,  or  any  other  purpose 
required  by  the  service. 

ELECTRIC  LIGHTS. 

The  steamers  are  to  be  fitted  with  an  electric  plant  for  operating  a  search  light  and 
for  illuminating  all  parts  of  the  vessels. 

MOTIVE  POWER. 

There  will  be  for  each  steamer  one  right-handed  cast-iron  screw  propeller,  about 
9  feet  4  infiches  in  diameter  and  of  suitable  pitch,  driven  by  an  inverted-cylinder, 
surface-condensing,  fore-and-aft  compound  engine;  the  cylinders  to  be  22  and  41 
inches  in  diameter,  with  a  stroke  of  30  inches.  The  steam  will  be  famished  by  two 
cylindrical  single-ended  boilers,  10  feet  8  inches  in  diameter,  and  10  ibet  9  inches 
long,  each  fitted  with  corrugated  furnaces. 


TESTING  MAIN  AND  DONKEY  BOILBB8. 

When  the  boilers  are  ready  and  before  being  lowered  into  the  Teasel,  a  hydrostatio 
pressure  of  165  pounds  per  square  inch  by  gauge  shall  he  applied;  all  develop- 
ing leaks  shall  be  made  tight  carefully  and  effectually.  Should  rivets  or  socket 
bolts  show  such  leaks  as  in  the  opinion  of  the  representative  of  the  Light-Honse 
Board  would  necessitate  the  cutting  out  of  such  rivets  or  bolts,  this  shall  be  done; 
the  holes  shall  be  made  true,  if  necessary,  and  new  rivets  or  bolts  fitted.  The  hydro- 
static test  shall  be  continued  until  no  leaks  can  be  detected  and  nntil  the  result  is 
entirely  satisfactory. 

These  tests  finished,  the  boilers  shall  be  subjected  to  a  steam  pressure  of  not  less 
than  40  pounds  per  square  inch,  continued  long  enough  to  satisfy  the  representative 
of  the  Light-House  Board  that  the  boilers  are  in  absolute  working  order  under  the 
requirements  of  the  contract  and  specificationB,  whereafter  the  boilers  may  be  placed 
in  the  vessel. 
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ad  donkej)  eball  stand  all  tMtii  And  eball  be  provided  with  all 
unenta,  and  appliances  for  safety,  etc.,  pretcrilied  by  iruitfit 
lea  and  regfalatiotu  of  the  Board  of  BuperviBing  laapectuni  uf 


eoessary  triftU  of  the  machinery  at  the  dock  a  trial  trip  in  alno 
twelve  Jionn'  duration,  or  a«  may  be  directed  by  the  LiKht- 
[peiue  of  th«  coDtroctor,  and  the  engine  moat  develcip  600  indi- 
en  the  uugliie  ia  making  110  revcilntious  per  uiinutv,  with  a 
i  poundH  per  indicated  horae  power,  and  Bteoiu,  per  guui^,  at 
er  square  inch.    All  beKrings,  Jonrnals,  crank  pinii,  mid  other 

show  no  t«nilenoy  I4i  lieat  or  grip,  but  to  run  suiuothly,  the 
Mrs  without  shock  or  noise.  The  niBchinery  must  work  ou  tiiis 
e  satisfaction  of  the  representative  of  the  Light.Noust-  Hoard, 
old  develop  on  the  trial,  subsequent  triala,  at  the  expense  of 
cribed  above,  will  he  made  until  every  part  of  the  machiinTj 

in  accordance  with  the  requirements  of  these  specifications,  to 
I  Light-House  Board. 
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LIGHT-SHIPS  NOS.  51,  52,  53,  AND  54* 


MATERIAL. 


The  material  in  the  hnllB  to  be  iron,  and  in  the  boilers  steel,  and  shall  stand  satis- 
factorily the  tests  adopted  by  the  Light-Honse  Board. 

DIMENSIONS. 

Ft.    Ins. 

Length  over  all • 118  10 

Length  from  inside  of  mdderpost  to  inside  of  stem 110  0 

Beam,  molded / 26  6 

Depth  of  hold  from  top  of  beam  to  top  of  keel 14  6 

These  vessels  are  to  be  fitted  with  compound  engines,  steam  whistles,  steam  wiod- 
lasses  and  propellers,  so  that  steam  can  be  used  by  each  vessel  to  blow  her  whistle, 
get  her  anchors,  hoist  her  lanterns,  etc.,  and  get  to  and  from  her  station  with  her 
own  steam. 

The  hawse  hole  is  to  bp  forged  into  the  stem  in  order  that  the  vessels  may  ride 
more  easily  and  to  avoid  the  nse  of  a  bridle. 

GENERAL  DESCRIPTION. 

The  vessels  will  be  built  of  iron  to  stand  the  tests  specified,  constructed  as  per 
plans  and  specifications.  There  will  be  four  main  bulkheads  extending  up  to  the 
main  deek,  built  thoroughly  water-tight.  The  vessels  will  have  a  bar  keel  and  a 
stempost  forged  solid  with  the  mdderpost,  and  arranged  for  propeller  shaft  in  the 
usual  way,  and  as  shown  on  plans.  All  plates  in  the  shell  of  the  vessels,  the  bulk- 
heads, bulwarks,  etc.,  shall  be  machine  planed,  and  no  other  method  of  fairing  the 
strakes  or  preparing  edges  for  calking  will  be  allowed.  The  plating  will  be  run  in 
inside  and  outside  strakes,  perfectly  fair,  and  smoothly  fitted  up  and  riveted.  The 
vessels  will  be  provided  with  one  outside  bilge  keel  on  each  side  of  the  vessel,  extend- 
ing for  about  55  feet,  constructed  as  shown  on  plans,  and  the  run  of  these  keels 
shall  conform  with  the  natural  run  of  the  water  when  the  vessel  is  in  motion. 

Under  the  main  dejok,  commencing  aft,  will  be  located  storeroom,  cabin,  with  four 
staterooms,  coal  bunkers,  engine  and  boiler  room,  crew  space  with  ten  berths,  lockers, 
wardrobes,  tables,  etc.,  pantry,  oil  room,  sail  room,  and  the  forepeak  will  be  fitted  up 
as  a  storeroom  with  necessary  lockers  and  shelves.  Under  lower  deck,  forward,  will 
be  located  water  tanks,  chain  lockers,  fore  hold,  and  a  storeroom  for  paint,  oil  etc. 
On  the  main  deck  aft  will  be  placed  steering  gear,  skylight,  and  companion  way  for 
cabin,  and  the  main-deck  house  consisting  of  a  lantern  room,  pump  and  fog  whistle 
machinery  room,  and  galley.  Forward  of  this  house,  and  under  the  forecastle  deck, 
will  be  located  a  steam  windlass  with  elastic  chain  stoppers,  and  lockers,  as  shown 
on  plans.  On  the  forecastle  deck  will  be  located  a  lantern  house,  hoisting  engine, 
bell,  etc.,  and  on  top  of  the  main-deck  house  will  be  placed  a  steam  fog  whistle  and 
a  hoisting  engine;  both  the  top  of  the  deck  house  and  the  forecastle  deck  will  be  sur- 
rounded by  a  strong  and  neatly  built  iron  railing.  On  the  main  deck  will  also  be 
located  two  boats,  necessary  ringbolts,  bitts,  chocks,  fairleads,  scuppers,  two  hard- 
wood stairs  leading  to  the  forecastle  deck,  and  all  other  fittings  for  all  purposes 
required  by  the  service. 
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The  vefisel  will  be  rigged  ir ith  two  Diasts  and  trysail-masts  arranged  as  sbowu  on 
plans. 

STEM. 

The  stem  will  be  forged  with  an  eye  similar  to  a  common  sternpost  in  single  pro- 
peller vessels ;  this  eye  or  hub  will  be  inclined  as  shown  on  plans,  llie  stem  is  to 
be  of  the  best  hammered  iron,  7  by  If  inches,  and  provided  with  an  eye  and  hub  of 
proper  dimensions  for  the  hawse  pipe. 

BULKHEADS. 

There  will  he  fonr  bnlkheads,  arranged  as  per  plan,  and  built  thoroughly  water- 
tight; they  are  to  be  tested  by  a  hydrostatic  pressure  not  less  than  that  equal  to  a 
head  of  water  of  16  feet.  The  bnlkheads  shall  be  fitted  with  patent  radiating  ntifl- 
eners,  the  distance  between  the  stifTeners  decreasing  toward  the  bottom  and  also 
toward  the  center  line  of  the  y^ssel.  The  plates  shall  therefore  not  be  increased  in 
thickness  in  the  lower  part  of  the  bulkhead,  but  be  of  a  uniform  thickness,  weigh- 
ing 8  pounds  per  square  foot. 

HAW8B  PIPES. 

There  will  be  two  cast-iion  hawse  pipes,  with  warped  flanges  of  semicircular  form 
at  the  outboard  and  inboard  ends,  fitted  in  place,  as  shown  on  drawings,  or  as  will 
be  necessitated  by  the  location  and  construction  of  the  windlass ;  the  hawse  pii>os 
are  to  be  secured  in  place  in  a  substantial  and  neat  manner,  and  are  to  be  proi>orly 
proportioned  to  suit  the  sise  of  chain  and  stand  the  shooks  of  the  cables  paying 
through  them. 

WINDLASS. 

Each  Yessel  will  be  fhmished  and  fitted  by  the  contractor  with  an  iron  steam  pump 
brake  windlass  of  either  of  the  following  patterns :  The  American  Ship  Windlass 
Company  pattern;  the  Joseph  Manton,  Providence,  R.  I.,  pattern,  or  Bath  Iron 
Works  pattern,  and  capable  of  doing  the  work  required  efficiently  by  steam  or  hand 
power.  The  windlass  will  have  three  wildcats  as  shown  on  plan,  two  wildcats  for 
two  2-inch  chains,  and  one  for  li-inch  chain;  also  two  winch  heads  of  proper  dinieu- 
sions ;  the  pump  break  will  be  arranged  so  as  to  be  worked  by  hand  below  the  fore- 
castle deck  on  the  main  deck.  All  pipes  and  connections  from  boilers  and  all  neces- 
sary fastenings  and  fittings  to  be  furnished  and  fitted  in  place  by  the  contractor  in 
complete  working  order,  satisfactory  to  the  representative  of  the  Light-House 
Board. 

Elastic  chain  stoppers  of  suitable  dimensions,  located  as  per  plan,  will  be  fur- 
nished, fitted,  and  properly  fastened.  Suitable  wrought-iron  pipes  of  about  12  inches 
diameter  for  leading  the  chains  to  the  lockers  are  to  be  fitted  and  fastened  in  place. 

XNOINS  AlTD  BOILBBfl. 

There  will  be  one  right-handed,  two-bladed,  cast-iron  screw-propeller  of  about  6 
feet  diameter  and  suitable  pitch,  driven  by  a  compound  surface-condensing  vertical 
two-cylinder  engine,  the  cylinders  to  be  14  and  24  inches  in  diameter,  and  a. stroke 
of  16  inches. 

Iiere  will  be  two  cylindrical  single-ended  steel  boilers  of  the  Scotch  type,  8  feet 
t  in  diameter  and  9  feet  long,  provided  with  a  Fox's  patent  corrugated  furnace, 
inches  diameter,  in  each  boiler.  Also  a  donkey  boiler,  7  feet  3  inches  in  heigh  t, 
\  4  feet  6  inches  in  diameter.  There  is  to  be  furnished  and  fitted  in  place  one 
i2ontal,  non-condensing  engine,  about  5  inches  diameter  of  cylinder  and  6  inches 
>ke,  with  properly  attached  machinery  for  operating  the  steam  whistle ;  also  one 
.rd's  No.  8  distilling  apparatus,  with  necessary  evaporator,  filter,  pumps,  etc.,  all 
e  arranged  as  shown  on  plans  and  as  will  hereinafter  be  described  and  specified. 
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TESTING  OF  MAtS  AND  DONKEY  BOILERS. 

When  the  boilers  are  ready  and  before  being  lowered  into  the  vessels^  a  hydrostatic 
pressure  of  150  pounds  per  square  inch  by  gauge  shall  be  applied,  and  all  developing 
leaks  shall  be  made  tight  carefully  and  effectually.  Should  rivets  or  socket  bolts 
show  such  leaks  as  in  the  opinion  of  the  representative  of  the  Light-House  Board 
would  necessitate  the  cutting  out  of  such  rivets  or  bolts,  this  shall  be  done ;  the 
holes  shall  be  made  true  if  necessary,  and  new  rivets  or  bolts  fitted.  The  hydro- 
static test  Bhall  be  continued  until  no  leaks  can  be  detected,  and  until  the  result  is 
entirely  satisfactory. 

These  tests  finished,  the  boiler  shall  be  subjected  to  a  steam  pressure  of  not  less 
than  40  pounds  per  square  inch,  continued  long  enough  to  satisfy  the  representative 
of  the  Light-House  Board  that  the  boilers  are  in  absolute  working  order  under  the 
requirements  of  the  contra<St  and  specifications,  whereafter  the  boilers  may  be  placed 
in  the  vessels. 

WHISTLE. 

The  whistle  will  be  12  inches  diameter  of  bell,  with  double-bent  steam  valve  for 
admitting  and  shutting  off  steam.  The  lower  end  of  the  valve  will  have  a  suitable 
flange  for  fiutening  to  the  upper  head  of  steam  receiver,  as  shown  on  drawing. 

STEAM  ENGINE  AND  WHISTLE  MACHINERY. 

There  will  be  furnished  and  fastened  in  place,  complete  and  ready  for  operation, 
one  horizontal,  non-condensing  steam  engine  about  5  inches  diameter  of  cylinder, 
and  6  inches  stroke,  with  a  governor  of  approved  pattern,  fully  suitable  for  the 
service ;  the  maximum  number  of  revolutions  will  be  about  one  hundred  and  twenty 
per  minute.  Necessary  valves  and  steam  pipes  to  be  arranged  as  indicated  on  plans, 
and  around  the  foundation  on  deck  will  be  fitted  heavy  sheet  lead  to  receive  all  oil 
and  drippings  of  water.  The  engine  frame  will  be  arranged  for  attaching  the  ma- 
chinery for  operating  the  steam  whistle.  This  machinery  will  consist  of  a  composi- 
tion screw  or  worm  wheel  having  about  one  hundred  and  twenty  teeth,  i-inch  pitch 
and  2-iuch  face.  On  the  same  shaft  which  carries  the  worm  wheel  will  be  a  cast-iron 
cam  wheel  about  20  inches  diameter,  upon  which  brass  cams  of  proper  length  are 
to  be  fastened.  These  cams  work  against  a  small  composition  roller,  which  is  fas- 
tened in  the  middle  of  the  length  of  a  wrought-iron  lever  about  32  inches  long ;  one 
end  of  this  lever  is  stationery  as  a  fulcrum,  and  at  the  other  end  is  attached  a  rod  one- 
half  inch  in  diameter,  connected  at  the  upper  end  to  the  bell  crank  which  operates  the 
whistle  valve.  The  whole  to  be  erected  under  the  supervision  and  to  the  satisfao 
tion  of  the  representative  of  the  Light-House  Board. 

DISTILLING  APPARATUS. 

The  distilling  apparatus,  placed  where  directed,  will  consist  of  one  Baird  No.  3 
evaporator,  No.  3  condenser,  aerator,  and  filter;  also  a  circulating  pump,  feed  pump, 
drain  pump,  and  salinometer  pot. 

TRIAL  TRIP. 

In  addition  to  the  necessary  trials  of  the  machinery  at  the  dock,  a  trial  trip  is  also 
to  be  made  of  about  eight  hours'  duration,  at  the  expense  of  the  contractor,  and  all 
the  machinery  must  work  on  this  trial  trip  to  the  entire  satisfaction  of  the  repre- 
sentative of  the  Light-House  Board.  If  any  defects  should  develop  on  the  trial,  sub- 
sequent trials,  at  the  expense  of  the  contractor  and  as  described  above,  will  be  made 
until  every  part  of  the  machinery  has  been  proven  to  be  in  accordance  with  the  re- 
quirements of  these  specifications. 

All  bearings,  journals,  and  other  parts  of  the  engine  when  working  under  a  pres- 
sure  of  100  pounds  per  square  inch  must  show  no  tendency  to  heat  or  grip,  but  to 
run  smoothly  without  shock  or  noise. 
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Light-Skip  No.  51^  which  is  to  be  placed  off  Comfleld  Point  in  Long  Island  Sound, 
is  to  show  an  electric  light. 

Light-Ships  Nos.  52,  53,  and  54  are  to  be  stationed  respectively  at  Fen  wick  Island 
Shoal  off  the  coast  of  Maryland,  Frying- Pan  Shoal  off  the  coast  of  North  (.'arolina, 
and  Martins  Industry  Shoal  off  the  coast  of  South  Carolina,  and  are  to  show  reflector 
lights  similar  to  those  now  in  general  use  on  onr  coasts. 

8TBAM  AND  ELECTRIC  PLANT  FOR  LIOHT-VSSSBL  NO.  51. 

[With  reference  to  this  vessel  only.] 

Vessels  Nos.  51,  52,  53,  and  54  will  be  built  and  constructed  in  accordance  with  the 
plans  marked  No.  1  to  No.  6  with  the  following  niodiHciitiouH  for  Light- Vessel  No. 
51:  The  electric  lights  will  be  carried  as  marked  on  plan  A ;  the  lantom  houses  will 
be  dispensed  with,  and  the  after  part  of  the  deck  house  will  be  enlarged  as  shown 
on  plan  B  to  accommodate  electric  plant;  plans  A  and  B  illuHtrate  the  necessary 
modifications  in  this  vessel  and  are  laid  down  sol(*ly  for  thin  purpose.  The  lights 
and  the  metal  fitting  for  suspending  them,  also  the  electric  plant,  trill  he^/kmished 
and  fitted  hy  the  Light-House  Board]  all  other  fittingM  either  specified  or  shown,  shall 
be  furnished,  fastened,  and  put  in  complete  working  order  by  the  contractor,  that 
is,  the  contractor  shall  deliver  this  vessel  as  complete  in  all  respects  and  in  all  its 
details  as  vessels  Nos.  52,  53,  and  54,  ready  for  actual  service  with  exception  of  the 
electric  lights  and  the  dynamos  with  their  engines. 

ENGINES. 

Two  horizontal  high-speed  engines  with  automatic  cut-off  governor,  capable  of 
developing  eight  horse-power  at  normal  speed  witl^  seventy  pounds  of  steam,  cut- 
ting off  at  a  i  stroke.  Governor  to  control  speed  accurately  and  to  be  capable  of 
adjustment  to  enable  speed  to  be  varied  20  per  cent  abovt*  or  below  the  normal. 
Engines  will  have  no  outboard  bearing  and  will  have  cast-iron  base  complete  ready 
to  set  on  deck  at  floor  level. 

DYNAMOS. 

The  two  dynamos  are  to  be  compound  wound,  and  to  be  of  at  least  60  amperes 
capacity,  with  an  electro-motive  force  of  about  110  v(»lts  at  terminals  of  machine; 
they  are  to  be  automatically  regulated,  so  that  three-fourths  of  the  lamps  may  be 
extinguished  with  safety  without  material  change  of  speed.  They  must  not  spark 
and  must  not  require  the  brushes  to  be  shifted  to  accommodate  change  of  load. 
Their  commercial  efficiency  must  be  at  least  80  ])er  cent.  The  engines  and  dynamos 
are  to  be  so  located  that,  with  the  Evans  friction  coues,  either  engine  can  run  either 
or  both  dynamos.  The  dynamos  will  therefore  be  furnished  with  sliding  bed-plates, 
so  that  they  can  be  quickly  thrown  in  or  out  of  action. 

ACCES80RIKS  TO  DYNAMOS. 

Resistances  or  other  suitable  devices  controlled  by  hand  must  be  provider!  with 
each  machine,  so  that  the  current  and  the  electro-motive  force  are  at  all  times  under 
perfect  control.  A.  connection  board  arranged  for  four  independent  circuits,  with 
connections  for  testing  instruments  in  each  circuit  and  switches  for  throwing  in 
either  dynamo,  with  safety  strips  for  each  circuit,  is  to  be  provided,  (hie  ammeter 
and  one  voltmeter,  Ayrton  A  Perry  spring  pattern,  of  capacity  adapted  to  the  plant, 

re  to  be  provided. 

FLASHING  DEVICE. 

Attached  to  the  engines  or  dynamos  must  be  a  device  for  alternately  opening  and 
losing,  at  regular  intervals,  the  circuits  to  the  lights  at  the  mastheads;  this  device 
nat  be  so  made  that  the  lengths  of  the  intervals  may  be  varied  from  five  seconds 
twenty  seconds  at  will. 

LAMPS  AND  FIXTURES. 

Eight  100  candle-p'ower  lamps  with  keyless  sockets  are  to  be  furnished ;  the  car- 
3I1S  of  these  lamps  are  to  be  coiled  in  a  spiral  according  to  the  sample  which  will 
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be  supplied  to  the  contractor.  Twenty  16  candle-power  Iftmps,  with  key  sockets, 
brackets,  shadeS;  and  shade  holders ;  safety  strips,  are  to  be  famished  and  placed  in 
position  in  the  light  vessel  where  it  may  be  directed.  All  lamps  mnst  last  at  least' 
600  lamp  hours,  must  be  interchangeable  in  their  sockets,  and  each  lamp  must  be 
marked  with  its  candle-power  and  resistance  when  cold,  and  mnst  not  vary  in  resis- 
tance more  than  one  ohm  from  a  giyen  standard. 

EXTRA  PARTS  TO  BB  FURNISHED  IN   ADDITION   TO   THOSE    PREVIOCSLT  MENTIONED. 

Four  dynamo  bmshes,  ten  100  candle-power  lamps,  twenty  16  candle-power  lamps, 
four  keyless  sockets  for  100  candle-power  lamps,  ten  key  sockets  for  16  candle-power 
lamps,  one  spare  armature,  six  shade  holders,  six  shades. 

WIBINa  OF  LIGHT-VESSELS. 

The  double  wire  system  of  conductors  must  be  employed*  Commercial  wire  of  the 
best  quality  is  to  be  used  throughout. 
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APPENDIX  No.  2. 


REPORT 

UPON  THE 

ELECTRIC  BUOYS  IN  GEDNEY  CHANNEL,  NEW  VORK  HARBOR, 

BY    , 

C.  H.  WEST, 

LiRUTENANT-COMMANDER,   UNITED  STATES  NaVT, 
ASSISTANT  TO  THE  INSPECTOR  OF  THE  THIRD  LIGHTHOUSE  DISTRICT, 

TO 

HENRY  F.  PICKING. 

Captain,  United  States  Navy, 

INSPECTOR  OF  THE  THIRD  LIGHTHOUSE  DISTRICT. 
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ELECTRIC  BUOYS  IN  GEDNEY  CHANNEL,  NEW  YORK 

HARBOR. 


U.  S.  General  Lioht-Housx  Dbpot^ 
Officb  of  U.  8.  Light-House  Ikspector,  Third  District, 

Tompkin$ville,  N.  T.,  Auguti  1, 1891. 
Capt.  H.  F.  PICKING;  U.  8.  Navy, 

Iiupectar  of  the  Third  Light-How  District,  TampHntville,  N.  T.  : 
Sir:  In  obedience  of  your  verbal  order  I  have  the  honor  to  make  the  following  re- 
port as  to  the  condition  and  the  efficiency  of  the  plant  for  the  six  electric  baoys 
in  Gedney  Channel,  near  Sandy  Hook,  entrance  to  New  York  Lower  Bay. 

This  plant  has  been  under  my  obsetvation  since  November,  1890,  when  I  reported 
for  duty  at  this  depot. 

The  past  winter  of  1890-'91  was  very  severe  in  its  treatment  of  the  buoys,  lamps, 
and  their  cable  connections,  as  the  weather  was  more  tempestuous  than  during  the 
two  previous  winters  of  1888-'89  and  1880-^90. 

There  was  some  floating  ice,  but  not  sufficient  to  put  the  buoys  to  an  extreme  test 
as  to  damages  which  might  be  caused  by  ice  alone. 

Only  such  a  cold  winter  as  that  of  1874-^75,  when  the  three  light- vessels  moored  at 
Bartlett  Reef,  Cornfield  Point,  and  Stratford  Shoal  were  carried  from  their  moorings 
by  ice  and  set  adrift  on  Long  Island  Sound,  would  subject  the  electric  buoys  and 
their  lamp  attachments  to  a  crucial  test  as  to  heavy  floating  ice. 

Owing  to  the  unusually  heavy  seas  on  Gedney  Bar  many  of  the  incandescent  lamps 
had  bnt  short  life,  and  it  was  an  incident  of  every  two  or  three  days  during  the 
stormy  months  of  December,  January,  and  February,  to  send  a  tender  from  the  depot 
to  Sandy  Hook  for  the  purpose  of  renewing  the  electric  lamps  or  remedying  slight 
defects  of  the  general  plant. 

Tliere  were,  however,  always  sufficient  lamps  in  efifective  operation  to  guide  a 
Teasel  over  the  bar. 

The  pilots  have  acquired  such  confidence  in  the  system  that  even  if  two  lamps  are 
extinguished  at  one  time  the  remainder  serve  the  purpose  of  lighting  a  vessel  through 
Gedney. 

Another  reason  for  a  short  life  of  the  lamps  during  the  winter  was  the  fact  that 
the  output  of  lamps  by  the  Edison  Company  during  the  early  winter  was  inferior  in 
qoaUty  to  their  customary  standard.  This  complaint  of  bad  quality  was  not  con- 
fined to  this  office,  but  extended  to  commercial  circles  as  well. 

an  informed  that  a  British  steamer,  which  lit  up  with  their  incandescent  lamps 
a  ^e  dock  In  New  York,  did  not  have  one  lamp  in  efficient  operation  upon  passing  out 
t     sea  a  couple  of  hours  later. 

;  ifly  however,  fair  to  state  that  the  company  did  not  demand  payment  of  this  office 
f      lamps  not  up  to  the  standard. 

t  is  not  positively  known  as  to  where  the  defects  lay  in  the  lamps,  as  they  passed 
t  nsnal  test  upon  receipt.  But  as  their  life  mostly  went  out  by  breakage  of  the 
fi  ment,  it  is  supposed  that  the  wide-spread  failure  at  that  season  was  due  to  inferior 
q    klity  of  the  carbon  or  its  imperfect  preparation. 

195 
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During  the  winter  the  defects  of  the  lamps  were  carefully  watched  by  this  office, 
and  the  Edison  Company  endeavored  to  eliminate  their  errors  one  by  one  as  they 
exposed  themselves. 

In  this  progression  the  insulation  of  the  wires  was  finally  carried  quite  throngh 
the  plaster  of  Paris  at  base  of  lamp,  thus  preventing  short  circuiting  when  the  plaster 
dampened  on  exposure  to  sea  water. 

Improvements  were  also  made  in  the  junction  of  the  platinum  wire  with  the  car- 
bon. The  current  was  increased  to  about  4  amperes,  giving  greater  brilliancy  with 
the  same  life. 

The  larger  spiral  filament  has  been  retained,  but  inclosed  in  a  5-inch  bulb  in  place 
of  the  smaller  oblong  bulb  formerly  in  use. 

The  5-inch  globe  is  found  to  heat  very  much  less  than  the  oblong  pattern,  and 
thus  not  be  so  liable  to  crack  when  coming  in  contact  with  cold  sea  water  during 
winter. 

The  single-conductor  cable  (pattern  A)  first  made  for  the  system  has  shown  great 
weakness  at  the  heel  of  the  buoy  by  the  turning  and  thrashing  of  the  buoy  in  ft  seaway. 
This  cable  is  not  only  liable  to  chafe  out  at  the  heel,  but  to  unlay  the  armor  for  some 
90  to  40  feet  beyond. 

As  new  single-conductor  cable  had  to  be  ordered  to  supply  deficiencies,  an  effort 
was  made  in  the  specifications  to  render  it  stronger  and  generally  more  efficient. 

For  this  single-conductor  cable  the  Bishop  Gutta-Percha  Company  furnished  450 
feet,  as  per  specifications  (C  pattern)  herewith  appended. 

The  second  armor  on  this  cable  protects  the  interior  more  fully  from  the  abrasion 
of  sand,  small  pebbles,  and  shells,  and  prevents  the  interior  cable  from  unlaying.  At 
the  same  time  the  cable  is  more  pliable  and  does  not  kink  spontaneously,  aa  Is  the 
case  with  the  two  cables  first  supplied  (patterns  A  and  B). 

It  is  at  present  the  practice  to  lay  the  A  cable  along  the  score  cut  in  the  buoy, 
as  this  cable  is  lighter  and  gives  the  buoy  more  buoyancy. 

The  C  cable  is  spliced  to  the  A  cable  inside  the  buoy,  about  5  feet  from  the  hecli 
thus  throwiug  the  strain  of  twisting  on  the  heavier  C  cable  outside  the  buoy.  The 
C  cable  extends  about  50  feet  from  the  heel  of  the  buoy,  and  is  then  spliced  to  the 
old  A  cable,  which  leads  to  the  junction  box. 

During  the  past  winter  it  has  fortunately  not  been  necessary  to  underrun  either  of 
the  large  three-conductor  cables  for  purpose  of  repairs,  butfrom«the  condition  of  the 
"red"  cable  (that  is,  the  north  cable,  supplying  the  red-lighted  buoys),  as  disclosed 
during  the  month  of  July,  1891,  it  appears  that  it  has  been  rapidly  deteriorating  for 
some  time  past. 

A  special  report  of  this  deterioration  has  this  week  been  made  to  the  Light-House  * 
Board  by  the  inspector  of  the  district,  and  as  no  frirther  facts  are  at  present  known, 
that  report  is  here  quoted  in  part  for  the  purposes  of  the  annual  report  of  the 
Board. 

I  have  the  honor  to  report  to  the  Board  that  at  about  11 :45  p.  m.  of  Monday,  July 
20,  1891,  the  three  electric  buoys,  Nos.  2,  4,  and  6,  on  the  norihside  of  Gedney  Chan- 
nel, entrance  to  New  York  Lower  Bay,  were  extinguished  simultaneously. 

This  simultaneous  extinction  indicated  that  the  fault  probably  lay  in  the  main, 
(three-conductor)  cable,  and  that  it  was  not  a  local  fault  due  to  imperfection  in  any 
single-conductor  cable  or  buoy. 

On  the  following  day,  Tuesday,  July  21,  work  was  begun  with  the  tende.  to 
locate  the  trouble.  After  a  week's  hard  work  of  twelve  hours  daily,  including  S  in- 
day,  the  various  faults  of  the  cable  were  located  and  repaired,  and  the  buoys  r  lit 
on  the  night  of  Tuesday,  July  28. 

During  the  progress  of  repairs  the  north  cable  was  found  to  be  in  a  prooesc  of 
serious  deterioration,  imperiling;  the  existenoe  of  the  plant  as  to  red-lighted  bu  »y8 
^os.  2f  4,  and  6. 
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I  send  hcrowitli  a  piece  of  chart  showing  graphically  the  location  of  the  worst 
f&nlt>s  repaired  during  the  week's  work. 

The  tender  first  went  to  the  vicinity  of  the  junction  hox  near  No.  6  buoy,  position 
No.  1,  where  two  very  bad  kinks  in  the  cable  were  found.  Eight  armor  wires  in 
each  kink  were  broken  and  the  cable  more  or  less  defective  for  60  feet. 

In  many  places  the  wires  of  the  outride  armor  had  become  so  open  that  the  tarred 
hemp^  served  over  the  inner  core  of  gutta-percha,  hung  outside  from  1  to  3  inches. 
The  gutta-percha  was,  therefore,  exposed  to  injury  and  after  a  slight  abrasion 
would,  of  course,  cause  a  'Aground''  to  the  copper  wires  and  a  short  circuit. 

This  length  of  60  feet  was  so  imperfect  that  it  was  cut  out  and  the  ends  of  the 
cable  hauled  together  and  spliced. 

A  fault  was  still  found  towards  the  shore,  llie  cable  was  therefore  nnderrun 
from  position  No.  1  to  position  No.  2,  where  the  cable  was  found  broken  in  two. 
The  two  ends  were  buoyed  on  the  boat  and  tests  for  insulation  made  towards  the 
buoys  and  shore. 

Towards  the  buoys  the  insulation  was  good,  while  towards  shore  a  fault  was  still 
present. 

As  the  exterior  armor  was  somewhat  pitted  about  100  feet  from  the  beach|  by  the 
local  action  of  the  surf  and  sand,  it  was  thought  that  the  fault  probably  lay  in  that 
locality. 

The  cable  was  therefore  cut  as  near  the  beach  as  it  was  safe  to  go  in  the  surf  (po- 
sition No.  3)  to  test  insulation. 

The  insulation  was  found  perfect  to  the  dynamo  house,  while  faults  still  existed 
between  Nos.  3  and  2.    The  cabh*  waa  therefore  respliced  at  No.  3. 

The  tender  then  returned  to  position  No.  2  and  underrun  towards  the  shore. 

Upon  arriving  at  position  No.  4  it  was  with  the  greatest  difficulty  that  the  derrick 
eould  raise  the  cable.  It  appeared  to  be  held  on  the  bottom  by  some  great  weight, 
as  if  a  sunken  wreck  or  great  rock  rested  upon  it.  No  obstruction,  however,  could 
be  felt  with  the  hand  lead. 

After  much  labor  the  cable  was  finally  raised,  and  although  the  exterior  armor  ap- 
peared in  good  condition,  it  still  showed  faulte. 

Reducing  the  fault  by  elimination,  it  was  finally  traced  to  a  length  of  about  75 
feet.  This  was  cut  out,  when  the  cable  showed  proper  tests  both  ways,  and  the 
ends  were  respliced. 

It  ijs  not  known  positively  yet  what  caused  the  fault  in  this  part,  but  it  probably 
lies  in  the  interior  copper  wires.  The  armor  will  be  unlaid  and  the  core  carefully 
examined. 

After  resplicing  at  No.  4,  the  tender  returned  to  position  No.  2,  and  the  insulation 
was  found  good  both  ways. 

As  the  cable  was  badly  damaged  at  position  No.  2  by  kinks  and  open  armor,  200 
feet  were  cut  out  as  worthless,  and  75  feet  of  good  cable  substituted. 

After  this  fourth  and  last  splice  at  position  No.  2  the  cable  showed  good  insula- 
tion throughout,  and  the  buoys  were  relighted  that  night. 

When  it  is  considered  that  from  four  to  five  hours  are  necessary  to  make  one  splice 
in  the  large  cable,  oftentimes  in  a  heavy  sea,  with  the  Bj)ray  breaking  over  the 
lannch,  the  labor  of  examining  the  whole  cable  will  be  appreciated. 

The  cables  have  been  in  operation  since  November  7,  1888,  or  two  years  and  eight 
Tnonths,  during  which  period  there  has  been  trouble  with  faults  in  the  south  cable 
T  that  supplying  the  white-lighted  buoys,  Nos.  1,  3,  and  5. 

There  has  been  no  trouble  with  the  north  cable  up  to  the  last  week,  when  it  de- 
eloped  so  many  weaknesses. 

It  now  remains  to  be  considered  what  causes  these  faults,  kinks,  and  breaks,  which 
ender  necessary  such  great  labor  and  expense  in  repairs  and  endanger  the  existence 
fthe  plant  itself. 

There  is  only  one  answer  to  this  query,  and  that  is,  the  anchors  of  vessels  casting 
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in  that  vicinity  pick  np  the  cables  and  exert  such  strain  upon  them  that  the  cablea 
either  break  or  fly  back  in  kinks  after  the  strain  subsides. 

This  is  the  experience  on  land  telegraph  lines.  A  few  years  ago,  after  a  severe 
winter  storm,  a  number  of  telegraph  poles  fell,  and  in  so  doing  threw  the  loops  of 
many  wires  across  a  railroad  track.  A  passing  train  encountered  these  wires,  and 
to  clear  them  aside  the  locomotive  was  forced  full  speed  ahead.  After  a  tremendous 
tensile  strain  from  the  whole  train,  the  wires  finally  broke  and  then  flew  into  thou- 
sands of  kinks  and  convolutions.  The  wires  afterwards  could  not  be  restraightened 
and  were  cut  out. 

In  the  same  way  the  tensile  strain  acts  in  a  lesser  degree  on  these  two  electric 
cables. 

Then,  again,  when  the  cables  were  new  I  am  told  they  had  a  tendency  to  spon- 
taneously throw  themselves  into  numberless  kinks  like  new  manila  rope  Just  taken 
from  the  coil. 

When  these  cables  once  kink  on  the  bottom  it  is  almost  impossible  to  straighten 
them  out,  and  as  a  result  of  the  angular  strain  the  wires  of  the  outside  armor  are 
broken. 

Every  care  was  taken  to  lay  the  two  cables  straight  without  kinks,  but  each  time 
the  cable  is  underrun  to  discover  faults  the  slack  caused  by  hauling  twists  itself 
into  kinks  at  once. 

The  early  part  of  "the  night  of  Monday,  July  20,  when  the  buoys  went  out,  waa 
somewhat  foggy.  About  11:45  p.  m.,  when  the  fog  cleared  away,  a  Savannah 
steamer  was  discovered  by  the  signal  observer  stationed  at  Sandy  Hook  to  he  ap- 
parently anchored  Just  at  position  No.  2. 

In  all  probability  she  let  go  her  anchor  there  in  the  fog,  and  when  raising,  at  about 
11 :45  p.  m.,  fouled  the  cable  and  parted  it,  as  subsequently  found  by  the  tender. 

Numbers  of  schooners  have  been  seen  anchored  within  the  lines  of  the  prohibitory 
angle  drawn  from  the  Hook  Beacon. 

From  my  observation  here  I  doubt  if  one  master  in  twenty  of  these  schooners  ever 
sees  a  notice  to  mariners.  If  they  do  happen  to  be  aware  of  the  locality  of  cables  at 
Sandy  Hook  I  still  further  doubt  if  one  of  their  masters  would  forego  anchoring  in 
that  angle  when  any  stage  of  tide  or  cant  of  wind  rendered  an  anchorage  convenient 
in  that  vicinity. 

One  day  three  pilot  boats  were  seen  anchored  directly  over  the  cables  in  an  easterly 
blow,  and  these  costly  cables  were  probably  doing  sad  service  in  keeping  them  from 
dragging. 

When  possible  the  masters  of  our  tenders  have  expostulated  with  the  captains  of 
such  vessels,  but  the  only  reply  is  a  plea  of  ignorance  as  to  the  existence  of  the 
cables  or  their  exact  locality.* 

Anchors  are  the  worst  enemies  this  plant  has  had  to  contend  with  in  the  past  and 
so  they  will  be  in  the  future. 

After  the  serious  impairment  of  the  north  cable  as  set  forth  above  it  is  a  question 
of  what  is  to  be  done  to  preserve  the  integrity  of  the  plant. 

By  underrunning  nearly  the  whole  length  of  the  north  cable  it  was  seen  that  it  is 
generally  in  very  poor  condition,  ahnost  verging  on  dissolution,  especially  between 
positions  Nos.  1  and  2,  and  a  little  farther  to  the  southward  and  westward,  or  as 
marked  A-B  on  the  chart. 

To  the  westward  of  B  towards  the  beach  the  cable  is  in  fairly  good  condition^  al- 
though within  100  feet  of  the  beach  it  is  badly  pitted. 

One  fact  is  certain,  and  that  is  the  north  cable  will  have  to  be  partly  renewed  witu 
new  cable  at  once. 

The  exact  condition  of  the  south  cable  is  unknown,  but  it  is  reasonable  to  suppoe 
that  it  is  more  or  less  in  the  condition  of  the  north  cable.  They  lie  alongside  of  eac] 
other,  and  are  exposed  to  the  same  vicissitudes  of  anchor  flukes. 

Its  spontaneous  tendency  to  kink  renders  it  unreliable  and  short-lived. 
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During  the  past  spring  the  Bishop  Gatta-Perchft  Company  made  for  the  plant  a 
one-eondnctor  cahle  with  two  armors,  which  was  pliant  and  showed  no  tendency 
to  kink.  The  exterior  armor,  while  affording  an  extra  coat  of  protection  to  the  in- 
terior core,  at  the  same  time  rendered  the  cahle  more  snpple. 

If,  therefore,  the  Board  decides  on  purchasing  new  three-conductor  cable  I  would 
suggest  that  it  be  mode  on  the  double-armor  principle.  I  am  of  the  opinion  that  one 
new  three-condnctor  cable,  or  17,000  feet,  should  be  ordered  at  once. 

One-half  of  this  can  be  expended  in  renewing  the  north  cable  between  the  points 
A-B,  while  the  other  half  can  be  kept  in  water  at  the  depot  to  renew  such  parts  of 
the  south  cable  as  may  show  serious  impairment. 

In  the  problem  of  repairs  we  also  have  to  consider  the  necessity,  perhaps  near  at 
hand,  of  renewing  more  or  less  of  the  2|  miles  of  single-conductor  cable  leading  from 
the  two  junction  boxes  to  the  six  buoys. 

As  the  cables  are  under  water  and  thus  not  accessible  for  frequent  inspection  it  is 
the  safest  plan  to  regard  the  deterioration  from  the  worst  side  and  be  fnUy  prepared 
to  i&eet  it.  * 

The  making  of  these  cables  requires  long  periods  of  time,  and  cable  must  be  on 
hand  at  the  depot  to  meet  sudden  emergencies. 

It  was  not  thought  last  spring  that  the  cables  would  deteriorate  so  rapidly  that 
they  would  require  partial  renewal  in  less  time  than  Ave  years.  A  clause  in  the  con- 
tract for  these  cables  specified  that  the  contractor  should  give,  under  bond,  a  guar- 
anty for  the  proper  performance  by  the  cables  of  the  required  service  for  the  period 
of  Ave  years  from  date  of  completion  and  delivery.  A  penalty  was  to  be  exacted 
ftom  the  contractor  or  his  bondsmen  of  $50  for  each  and  every  1,000  feet  of  conduc- 
tor in  case  of  failure  of  cables,  unless  such  failure  was  due  to  extraordinary  mechan- 
ical injury. 

I  am  of  the  opinion  that  the  injury  by  anchors  can  only  be  classed  under  the  head 
of  extraordinary  mechanical  iivjury,  and  therefore  no  penalty  can  be  demanded. 

I  am  also  of  the  opinion  that  no  master  of  a  vessel  can  be  held  legally  responsible 
for  anchoring  over  the  cables  and  injuring  them,  as  recent  decisions  of  the  courts 
are  against  the  cables. 

The  following  quotation  from  the  Electrical  Engineer  of  May  20, 1891,  cites  an  in- 
stance of  interest : 

"  Submarine  cables  laid  in  shallow  water  are  often  exposed  to  greater  risks  and 
rougher  treatment  than  the  great  ocean  cables  which  sometimes  cost  their  owners 
a  small  fortune  in  repairs.  Not  long  ago  an  ocean-going  steamship  in  leaving  her  dock 
at  Jersey  City  plowed  up  the  soft  bottom  with  her  powerful  propeller,  and  secured 
a  costly  and  valuable  catch  in  the  shape  of  about  a  dozen  submarine  cables,  which 
enmeshed  themselves  in  the  blades  of  the  propeller  so  effectively  that  all  the  cables 
were  torn  asunder  and  the  ship  had  to  go  into  dry  dock  to  clear  her  screw  of  the 
garlands  of  iron,  hemp,  and  kerite,  with  which  it  had  become  embellished — ^not  to 
say  embarrassed.  The  learned  judge  who  presided  over  the  argument  as  to  whether 
the  telegraph  company,  which  owned  the  cables,  or  the  steamship  company,  which 
owned  the  inqniBitive  vessel,  was  the  aggrieved  party,  decided  in  favor  of  the  latter, 
holding  that  a  harbor  is  to  be  kept  free  for  navigation,  and  that  a  steamer  is  en- 
titled to  plow  through  mud  as  well  as  water,  cables  or  no  cables.  If  the  cables 
were  thought  to  be  secure  because  they  lodged  in  2  feet  of  silt,  why  so  much  the 
worse  for  the  cables,  or  rather  for  their  owners.    According  to  the  learned  judge, 

;ean  steamers  possess  the  right  of  way  through  the  silt,  even  down  to  bard  rock, 
ad  the  waters  of  a  harbor  for  purposes  of  navigation  have  no  'bottom.'    This  is 

>ld  comfort  for  owners  of  submarine  cables  in  harbors,  but  by  way  of  adding  in- 
ult  to  injury,  the  very  practical  suggestion  was  made  that  cables  might  be  laid  in 
.  species  of  submarine  trench,  and  thus  be  kept  out  of  harm's  way  when  ocean 

ieamers  (or  others)  find  it  necessary  to  *  take  the  ground.' " 
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I  incloHe  herewitli  a  copy  of  a  newspaper  paragraph  relating  to  the  appreciation 
in  price  of  gn tta-percha,  which  may  be  of  interest: 

[From  Xew  York  Daily  TinMis,  Aprfl,  1891.] 

"gutta-percha  in   demand— the   PROORE88   OF   ELBCTRICITT   DRIVIKG   IT   FROM 

THE  MARKET. 

"The  projectors  of  the  Quatemalan  and  Pacific  cables  are  said  to  be  confronted 
with  a  serions  problem  as  to  insulation.  What  they  are  to  use  to  cover  their  long 
submarine  wires  is  almost  as  important  a  question  as  were  the  original  preliminary 
grants.  They  want  gutta-percha^  because  that  is  the  material  always  used  in  long- 
distance submarine  insulation^  and  because  there  is  no  other  substance  that  has 
yet  been  found  to  take  it«  place.  But  the  supply  is  so  limited  that  an  attempt  to 
buy  such  a  quantity  as  they  will  need  would  send  the  price  from  $1.75  a  pound^  as 
It  is  now  quoted,  up  to  $4  or  $5  a  jiound. 

"Gutta-percha,  like  platinum,  is  a  stuff  that  has  increased  in  price  as  the  use  of 
electricity  has  become  more  and  more  general.  Just  as  platinum  has  almost  become 
the  king  of  metals,  so  gutta-percha  has  become  the  king  of  insulators.  It  was  very 
cheap  a  few  years  ago,  but  the  increased  demand  has  sent  it  up  to  $1.75  a  pound 
now,  with  a  constant  tendency  to  increase.  The  Guatemalan  cable  people  it  is 
said,  have  proposed  the  use  of  caoutchouc  to  insulate  their  wires^  and  the  rubber 
market,  in  consequence,  has  been  expecting  a  boom. 

"But  experts  say  that  while  Parii  rubber  is  a  good  insulating  material  under  or- 
dinary circumstances,  it  can  not  stand  the  forces  that  attack  it  at  the  bed  of  the 
ocean,  and  it  is  extremely  improbable  that  the  projectors  of  a  great  cable  will  try 
any  such  elaborate  experiments  with  it  as  would  be  involved  in  a  transocean  line. 

"  Balata,  which  is  neither  gutta-percha  nor  rubber,  but  possessing  many  of  the 
properties  of  the  former,  would  be  a  good  substitute  for  gutta-percha,  it  is  said  if 
it  cotild  be  found  in  sufficient  quantities.  There  is  also  said  to  be  a  gmn  on  the 
banks  of  the  Orinoco  which  makes  a^  insulating  material  almost  as  good  as  gutta- 
percha, but  it  is  not  found  in  commerce. 

"  Gutta-percha,  which  thus  bids  fair  to  be  a  more  important  article  in  the  market 
than  ever  before,  comes  to  us  through  England  from  the  Malay  Peninsula  India 
and  China.  Gutta,  or,  as  it  is  variously  written,  gutah,  gatta,  gittah,  gotta,  Is  the 
Malayan  term  for  gum,  and  percha  is  the  name  of  the  tree.  The  trees  attains  a  height 
of  from  60  to  80. feet,  with  a  diameter  of  from  2  to  4  feet.  The  wood  is  soft,  fibrous 
spongy,  and  of  a  pale  color,  marked  with  black  lines,  these  being  the  reservoirs  of 
gutta-percha.  The  gutta  as  it  flows  from  the  tree  is  of  a  grayish  hue,  although  the 
market  product  becomes  almost  black  in  its  preparatory  processes. 

"The  collection  of  gutta-percha  generally  takes  place  directly  after  the  rainy  sea- 
son, as  it  is  in  the  dry  season  that  the  gutta  does  not  flow  so  readily. 

"  The  yield  of  a  well-grown  tree  of  the  best  variety  is  from  2  to  3  pounds.  The 
natives  extract  the  gum  by  cutting  down  the  tree  at  a  height  of  14  or  16  feet  above 
the  ground.  Narrow  strips  of  bark  are  then  removed  and  are  beaten  by  the  natives 
to  accelerate  the  flow  of  milk  or  gutta,  which  is  received  into  hollow  bamboos  or  in 
holes  scraped  in  the  ground.  The  next  step  in  the  process  is  boiling.  This  is  con- 
ducted in  a  'kwali,'  or  pan  of  iron,  in  which  lime  juice  or  cocoanut  oil  is  mixed 
with  the  gum.    When  sufficiently  boiled  the  gutta  is  pressed  into  molds. 

"  On  arriving  at  the  port  of  shipment  the  gutta  before  exportation  undergoes  c  - 
amiuation  and  classification  into  parcels  according  to  its  quality.  Nearly  the  wh<  e 
product  is  then  shipped  to  England,  whence  it  reaches  the  United  States  In  smi  1 
quantities  and  generally  of  the  poorest  variety.  Four-fifths  of  the  entire  product  s 
used  in  making  cables,  and  nine-tenths  of  it  is  handled  in  England.  That  which  i 
exported  to  this  country  is  oftentimes  only  the  refuse  from  the  British  shops  boili  1 
over  and  remolded. 
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''The  constant  dimiiintion  in  the  supply  of  gutta-percha  was  explained  by  an  im- 
porter yesterday  in  this  way :  If  a  Malay  or  Chinese  wishes  to  plant  pepper  or  any- 
thing else  he  bums  down  a  portion  of  the  forest,  and  when  he  has  raised  two  or 
three  crops  he  clears  a  new  portion.  Thus  finely  wooded  spots  become  denuded  of 
treea  and  covered  with  rank  grass,  rendering  them  unfit  for  further  cultivation. 

''Again^  to  obtain  the  gum  the  trees  are  cut  down,  none  are  planted  to  take  their 
places,  and  the  result  is  that  in  districts  where  percha  trees  o;nce  abounded  only  one 
or  two  can  now  be  found.  A  writer  in  an  eastern  paper  says  that  in  twenty  years 
over  90,000  picnls  (of  133^  pounds  each)  of  gutta-percha  were  exported  horn  Sarawak 
alone,  and  that  this  meant  the  death  of  at  least  3,000,000  trees.'' 

The  general  condition  of  the  plant  on  shore  as  to  engines,  dynamos,  boilers,  wires, 
and  testing  instruments  is  goo'd. 

The  Juniper  (oedar)  sticks  from  Norfolk,  Va.,  are  now  known  to  be  the  most  stable 
and  serriceable  buoys  for  the  electric  system,  keeping  the  lanterns  well  above  the  sea. 

The  most  trving  situation  for  the  lanterns  and  the  incandescent  lamps  within  is 
found  to  be  a  strong  tide  in  one  direction  pressing  the  buoy  down  while  a  heavy  sea 
runs  contrary  to  the  tide.  The  sea  thus  breaks  over  the  head  of  the  buoy  and  fills 
the  lantern  with  salt  water,  which,  if  cold,  is  apt  to  crack  the  incandescent  bulb 
heated  by  the  filament.  This  is  best  exemplified  in  winter,  when  the  sea  of  an  east* 
erl^  gale  is  running  contrary  to  a  spring  ebb  tide. 

The  highest  work  done  in  a  month  by  the  plant  since  its  establishment  was  in  No- 
Tember,  1890,  when  101  vessels  passed  the  bar,  67  coming  in  and  34  going  out,  or  an 
average  of  3.4  vessels  each  night. 

The  best  test  of  the  phint  is  shown  by  tlie  confidence  with  which  pilots  bring  in 
from  sea  vessels  of  the  largest  displacement  and  length. 

Of  course  in  passing  the  bar  from  seaward  a  vessel's  departure  is  not  so  accurately 
determined  as  in  going  out  to  sea,  and  therefore  the  pilotage  coming  in  is  a  more 
akillftil  task. 

The  monthly  report  of  vessels  passing  the  bar  at  night  records  as  coming  in  the 
largest  steamers  plying  to  the  port  of  New  York,  such  as  the  Utruriaj  City  of  Paris, 
Majestic,  FUrsi  Bigmai'ck,  Umbria,  La  Champagne,  Lahn,  La  Bovrgogne,  Oermanio,  Ems, 
Augusta  Viet&ria,  Teutanie,  etc. 

The  City  ofPofis  and  Citg  of  New  York  are  of  10,500  tons  register  and  the  Teutonic 
and  Majestic  of  10,000  tons. 

By  a  coincidence  the  Teutonic  seems  to  arrive  off  Sandy  Hook  at  night,  as  by  the 
known  record  she  has  passed  the  bar  at  night  coming  in  some  six  times. 

Appended  hereto  is  Table  iii,  giving  the  draughts  of  the  large  steamers  plying  to 
New  York. 

That  table  shows  the  Cunard  steamer  Eiruria  to  be  generally  the  deepest-draught 
steamer  passing  the  bar. 

In  the  past  two  years  and  eight  months  the  pilots  have  become  so  accustomed  to 
the  aid  of  the  electric  buoys  that  any  temporary  extinction  of  the  lamps,  rendered 
necessary  at  times  by  repairs  to  the  cables,  leads  to  a  loud  outcry  on  their  part  for 
a  quick  relighting. 

It  is  to  be  regretted  that  the  smooth  working  of  the  system  should  be  interrupted 
And  its  very  maintenance  endangered  by  masters  of  vessels  who  are  indifferent  to 

e  location  of  the  cables  when  selecting  anchorages. 

Of  course  in  fogs  or  a  stress  of  weather  the  vesseFs  safety  is  of  the  first  importance, 
t  could  the  injuries  to  the  cables  by  anchors  be  reduced  to  such  conditions  alone, 

e  bad  results  might  perhaps  be  accepted  with  fair  grace.    It  is  the  unconcerned 

later  of  a  vessel  who  never  reads  a  notice  to  mariners  and  who  is  careless  as  to  the 

cation  of  the  valuable  cables  that  inflicts  the  most  culpable  damage. 

T  have  been  unable  to  ascertain  positively  up  to  date  of  writing  which  vessel 
upletely  severed  the  cable  at  the  position  marked  No.  2  on  the  accompanying 
ft. 
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It  is  not  ptobab]e  that  the  cable  was  canght  up  from  the  bottom  by  a  steamer's 
screw  and  so  cut  in  two,  as  the  cable  lay  in  over  42  feet  of  water  at  that  part  of  the 
South  Channel. 

Besides  being  parted  by  a  yessel's  anchor,  only  one  other  possibility  remains  as  to 
this  casualty. 

It  is  within  the  range  of  chance  that  one  vessel  had  entangled  her  anchor  in  the 
cable  and  was  lifting  the  bight  of  the  cable  to  clear  the  anchor.  While  the  bight 
of  the  cable  was  thus-  lifted  from  the  bottom  a  steamer  might  have  passed  dose 
enough  to  the  first  vessel  to  have  caught  the  bight  in  her  screw  and  so  cut  it. 

*  This  might  not  occur  once  in  fifty  years,  but  such  an  accident  will  always  remain 
A  possibility  with  the  cable  system  and  a  serious  imperfection. 

If  a  steamer  so  entangled  did  not  succeed  in  parting  the  cable,  but  continued 
fouling  it  with  every  turn  of  the  screw,  it  might  lead  to  a  catastrophe  iu  those  ex- 
posed waters. 

As  in  the  past,  the  intelligent  care  of  the  plant  by  Mr.  W.  L.  Brown,  ably  sup- 
ported by  his  assistants,  Frank  Wetterloo,  J.  T.  Dixon,  and  Mark  Pierce,  has  resulted 
in  as  an  efficient  maintenance  of  the  whole  installation  as  circumstances  of  weather 
and  anchoring  would  permit. 

Mr.  G.  H.  Goddard,  master  of  the  tender  John  Rodgera,  and  Mr.  £.  C.  Ruland,  master 
of  the  tender  Gardenia,  have  rendered  valuable  service  in  handling  the  long  electric 
buoys  and  in  underrunning  cables  to  detect  faults. 

The  Gardenia,  by  her  handiness  as  a  propeller  and  shape  of  hull,  is  particularly 
well  adapted  for  work  on  the  plant,  and  she  has  demonstrated  her  usefulness  in  the 
heaviest  seas  on  the  bar  when  an  emergency  did  not  permit  on  hour's  delay  in  re- 
pairs. 

Appended  hereto  are  detailed  descriptions  of  the  cables  thus  far  employed  and 
proposed  for  future  use. 

Table  i  shows  injuries  to  lamps;  Table  ii  the  record  of  vessels  passing  the  bar 
firom  the  installation  to  July  1,  1891 ;  Table  in  gives  the  draughts  of  various  vessels 
plying  to  New  York. 

A  chart  is  annexed  showing  repairs  to  the  north  cable  in  July,  1891. 
Very  respectfully,  your  obedient  servant, 

C.  H.  West, 
Lieut  Commander,  U,  S.  K.» 
Aeiieiani  to  the  In$peet&r  of  the  Third  lAghUHouee  DiskieL 


Memorandum  8howfing  the  oompoiition  of  electric  cables,  Sandy  Hook,  already  in  uee  and 

one  proposed, 

A  pattern  (single  conductor), — Conductor  formed  of  seven  copper  wires  No.  18,  B  and 
S,  stranded,  insulated  with  ^tta-percha,  ^^-inch  diameter,  served  with  hemp,  then 
armored  with  twelve  wires,  No.  9,  B.  W.  G. 

Of  this  pattern  14,170  feet  were  purcha«ed  at  installation  and  1,000  feet,  August  25, 
1890.    In  use  from  two  junction  boxes  to  each  of  the  six  buoys.    Diameter,  f  inch. 

B  pattern  (three  conductors), — Three  conductors,  each  composed  of  seven  wires,  No. 
18,  B  and  S,  stranded,  insulated  with  three  coats  of  gutta-percha  to  0.29  of  an  inch. 
Served  with  tarred  hemp  and  armored  with  sixteen  wires.  No.  6,  B.  W.  G.  Diametc 
If  inches.    31,493  feet  purchased  at  installation. 

In  use  as  two  main  cables  from  Sandy  Hook  to  junction  boxes. 

C  pattern  (single  conductor), — Conductor,  seven  copper  wires.  No.  18,  B  and  8 
stranded,  insulated  with  gutta-percha -i>a-incli  diameter,  bedded  with  jute  and  armored 
with  sixteen  wires.  No.  6,  B  and  S.    Wire  extra  galvanissed. 

Covered  with  tarred  hemp  and  asphalt  compound.  Then  outside  a  second  armoj 
of  eighteen  wires.  No.  8,  B  and  S.    The  inside  layer  of  jute  and  Second  layer  of  taire 
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hemp  are  reversed  in  their  lay.  The  lays  of  the  interior  armor  and  exterior  armor 
ran  in  the  same  direction,  rendering  the  cable  more  pliable.  The  exterior  armor  ia 
drawn  through  a  bath  of  tar. 

Diameter,  li  inches.  Four  hnndred  and  fifty  feet  of  this  pnrohased  in  spring  of 
1891,  and  in  nse  from  beel  of  baoy  for  about  60  feet  and  then  spliced  to  the  old  A 
pattern. 

D  pattern  (thre&^<niduotor  eahUy  proposed), — ^Three  conductors,  each  seyen  copper 
wires,  stranded,  No.  18,  B  and  8,  insulated  to  0«29  inch,  gutta-percha.  Three  con- 
ductors stranded,  served  with  hemp  thoroughly  saturated  with  tar.  First  armor 
eighteen  wires.  No.  5,  B  and  8.  Then  served  with  hemp  saturated  with  tar.  Then 
run  through  a  bath  of  tar.  Then  outside  armor  of  a  trifle  softer  metal,  eighteen 
strands,  No.  10,  B  and  8.  Metal  extra  galvanized.  Cable  again  run  through  a  bath 
of  tar.    Diameter  about  2  inches. 


Table  I. — Showing  injuriee  to  lampe  of  the  eHeetrie  huojft  in  Gedney  Channel,  New  Torh 

Bay,  N.  T,,  during  the  year  ending  June  SO,  1891. 


DsCeof 
fftSlnre. 

No.  of 
buoy. 

newod. 

No.  of 
hours  ez- 

tln. 
gatohed. 

18ML 

B.  jr. 

July    3 

4 

Jnly    4 

8    57 

4 

6 

Jnly   4 

0    14 

4 

5 

Jaly    6 

7    80 

9 

8 

Jnly  10 

9    04 

14 

8 

July  15 

8    07 

18 

8 

Jaly  18 

8    14 

Aug,    0 

8 

Ang.  12 

80    21 

U 

8 

Ang.  14 

1    29 

15 

4 

Aug.  18 

10    12 

1« 

4 

Aog.20 

87    83 

19 

1 

Aug.  20 

10    22 

21 

5 

Aog.  22 

10    29 

Sept.  13 

2 

Sept.  13 

2    54 

20 

2 

Sept  20 

8    18 

25 

2 

Sept  28 

10    58 

27 

2 

Sept.  28 

12    08 

80 

8 

Sept  80 

1    41. 

Oct.    17 

1 

Oet.   18 

18    23 

24 

2 

Oct.   25 

17    48 

Nov.  15 

8 

Nov.  17 

27    47 

20 

(•) 

Not.  28 

0     l\ 

28 

5 

Nov.  29 

9    18 

Dec.    2 

8 

Dee.    4 

27    57 

3 

4 

Dee.     4 

18    13 

4 

8 

Deo.     4 

5    43 

4 

5 

Deo.     4 

1    88 

16 

2 

Dec.  20 

55    05 

17 

1 

Deo.  20 

43    30 

17 

8 

Deo.  20 

42    00 

22 

1 

Dec.  22 

8    00 

26 

1 

Dec.  27 

14    45^ 

28 

3 

Deo.   27 

14    45 

28 

2 

Deo.  27 

14    45 

Cmuo^ 


Bemarka. 


pUtinnm  wire 


CarlMn>  broken. 

....do 

Defeciiye  lamp 
Carbon  broken 

Carbon  broken , 

Platinam  wire  in  lamp  fiiaed  . 

Broken  cable 

Short  clronit  in  No.  6  booy 

Lamp  broken  in  setting  bnoy. 
Defect  in  cable 


Broken  carbon 

do , 

Line  wire  broke  at  cable  box 

Carbon  broken 

Platinam  wire  bomt  in  lamp 

Copper  and  platinam  wires  parted  in  lamp . 

Wire  corroded  at  shell  of  lamp 

Copper  and  plantlnnm  wires  parted  in 
lamp. 

Cable  box  pole  washed  out ;  carbon  broken 

Lamp  carbon  broken 

Short  circuit  in  commata£or  of  No.  1  ma- 
chine. 


Lamp  carbon  broken 

Broken  carbon 

Short  circuit  in  wire 

Broken  carbon 

do 

do 

do 

do 

Copper  and  platinam  wires  fuHcd . 

Carbon  broken 

do 

do 

*A11  six  buoys. 


Changed  50  feet  of 
cabla. 


Northwest  gale. 

Easterly  gale. 

No.  2  machine  was 
started  in  \\  min- 
utes. 


Heavy  easterly 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Heavy  easterly 
Do. 
Do. 
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Tablk  I. — JShowing  injuries  fo  (he  lamps  of  electric  hnays  in  Gedney  Channel,  New  York 

Bajfj  -AT.  T.,  etc. — ^Continued. 


1 

Pat«»f 
failure. 

No.  of 
buoy. 

Date  re- 
newed. 

1890. 

Deo.  » 

4 

Dec.  SO 

IWL 

Jan.  2 

6 

Jan.  3 

10 

8 

Jan.  11 

11 

3 

Jan.  13 

11 

6 

Jon.  13 

12 

6 

Jan.  13 

13 

5 

Jan.  14 

13 

3 

Jan.  14 

14 

6 

Jan.  14 

14 

5 

Jan.  15 

14 

6 

Jan.  15 

14 

3 

Jan.  15 

22 

3 

Jan.  23 

25 

3 

Jan.  26 

25 

2 

Jan.  26 

Feb.  4 

3 

Feb.  5 

6 

5 

Feb.  6 

7 

3 

Feb.  8 

7 

1 

Feb.  8 

7 

5 

Feb.  8 

7 

2 

Feb.  8 

9 

3 

Feb.  13 

21 

3 

Feb.  23 

25 

3 

Feb.  26 

26 

' 

Feb.  28 

28 

5 

Kar.  3 

1 

8 

6 

4 

2 

7 

2 

9 

2 

9 

5 

10 

8 

12 

6 

13 

8 

13 

1 

15 

8 

20 

2 

21 

1 

23 

t 

27 

5 

27 

2 

Apr.  11 

4 

11 

6 

16 

6 

18 

6 

No.  of 
hours  ex- 
tin- 
golshed. 


Mar.  1 
Mar.    6 

Mar.  6 
Mar.  6 
Mar.  7 
Mar.  11 
Mar.  10 
Mar.  11 
Mar.  13 
Mar.  15 
Mar.  15 
Mar.  16 
Mar.  21 
Mar.  24 

Mar.  24 
Mar.  29 

Mar.  29 
Apr.  11 
Apr.  13 
Apr.  17 
Apr.  19 


29  25 

8  10 

14  80 
28  28 
27  47 

15  26 
14  23 
11  43 

2  38 

10  22 

9  12 
8  47 

14  16 


Caase. 


Carbon  broken. 


Lantern  broken  by  paaaing  veeael 
Copper  and  platinuii|  wire  parted . 

Carbon  broken 

Broken  glebe 

Carbon  and  platinum  wire  broken 

Defective  lamp 

do 


do 

do 

.do 

do 


1   n 
14 

45 

14 

12 

13 

85 

9 

35 

7 

53 

7 

88 

f 

03 

48 

19 

24 

21 

7 

39 

20 

24 

10 

47 

51 

52 

37 

50 

19 

56 

0 

09 

29 

33 

6 

54 

7 

52 

7 

14 

27 

52 

27 

32 

12 

04 

12 

25 

34 

51 

11 

40 

22 

15 

19 

35 

2 

36 

18 

51 

14 

10 

10 

32 

Short  circuit  in  lamp. . . . 
Carbon  and  globe  broken 

Carb<Mi  broken 

do 

Platinum  wire  fused 

Globe  and  carbon  broken 


Globe  washed  off 

Carbon  and  platinum  broken 

do 

No  circuit 


Carbon  broken 

do .'.. 

do 


do 

Cable  broken 


Globe  broken 

— do 

Carbon  broken 

Fault  in  spar  cable 

Carbon  broken 

— do 

— do 

Lamp  wire  Hliort  circuited 

Carbon  broken 

Lamp  wire  abort  circuited 

— do 

— do 


Carbon  broken. 
— do 


Bemarks. 


Heavy  easterly  seas. 

Do. 
Heavj'seaa. 
Do. 
Do. 


Short  circuit  in  lamp 

, . .  .do , 

Platinum  fused 

— do 

Carbon  and  platinum  connection  broken. 


Sleet,  snow, and  rain. 


Feb.  7,  heavy  north- 
east gale. 


Cable  chafed  off  at 
foot  of  baoy. 

Feb.  86,  northeast 
rain  and  hail  stoxm . 

Mar.  3,  northeast 
gale  and  snow 
storm. 


Mar.  9,  easterly  gale. 


Mar.   21,    nortbei 
gale. 

Mar.    27,    nortiiai 
gale. 
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Table  h-^Skowing  injuries  to  lamp$  of  the  eHeotrie  htojfi  in  Qedney  Channel,  New  York 

Bay,  N»  Y.,  eta, — Continued. 


Bute  of 
Ikfliire. 


1881. 
Apr.  U 

May    6 

11 

24 

2S 

June    4 

4 
17 

18 
10 
20 


No.  of 
buoy. 


8 


1 
8 

4 


Bftteie- 
newed. 


1 
2 

6 
6 
6 


Apr.  2B 


May  7 
May  13 
May  26 

May  27 
June   4 

Jniio  6 
June  10 

Jane  10 
June  20 
Jnae  21 


Ko.of 
hours  ex* 

tin- 
gnisbed. 


Caoae. 


ff.  M. 

10  18 

0  06 
10  18 

2  85 

10  80 

1  20 

0  02 

15  47 

8  54 

8  60 

8  48 


Lantern  glaaa  and  globe  brokan. 


Ron  down  by  paaaing  veiael. 

Buoy  oable  chafed  off , 

.  — do 

Defectiye  lamp 

Carbon  broken , 


— do 

Fladniun  fiiaed 


Carbon  broken. 
Globe  oraoked . 
Carbon  broken. 


Bemarka. 


Bim  down  by  paaa- 
ing steamer.  Leap 
ran484hrs.,8oM]i' 


Ban  428    honrs,    52 
minutes. 

Ban  708  hours,    80 
minutes. 


Tablx  VL,— Showing  ihe  nmnber  of  veeseU  using  the  Gedneg  Cut  Channel,  between  euneet 

and  iunriee,  1888, 1889,  1890,  and  1891, 
[OffldaOy  reported  by  the  Kew  York  Maritime  Sxohange  Operator,  Sandy  Hook,  N.  J.] 


Teair  and  month. 


1888. 


December  i-U 


1880. 


January 

February  4-10 
Febroaiy  10-88 

Karob 

April 


June. 


Total*. 


1880. 


July 

Angnat . . . 
September 
October... 
Korember 
]>ecember. 


1800. 


January . 
February 
March.... 
April.... 

May 

June 


Total  ilacal  year  July  1,  1880,  to 
June  80, 1800 1 


Bound 
In. 

Bound 
out. 

Total. 

24 

18 

42 

80 

8 

88 

2 

26 

26 

18 

88 

81 

4 

85 

20 

8 

86 

16 

1 

17 

171 

53 

224 

16 

3 

18 

17 

3 

20 

14 

•  •  •  • 

14 

40 

14 

54 

41 

20 

70 

45 

48 

88 

38 

23 

61 

26 

12 

37 

82 

12 

44 

84 

17 

51 

88 

16 

56 

87 

20 

57 

377 

102 

668 



Remarks. 


The  weather  during  May  and  June 
was  very  foggy. 


Weather  yery  foggy* 


*  ATerage  per  month  coming  in,  24.    Average  per  month  going  out,  8. 

t  Average  per  month  coming  in,  31.4   Average  per  moQtb  going  out,  16.0.  Total,  47.4. 
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Tablb  U.— Showing  the  number  of  veawU  using  Hie  Qedneg  Cut  Channel,  between  eunsd 

and  eunrieej  etc, — Continued. 


Year  and  montli. 


1800. 


July 

Angnafe — 

September 

October... 

NoTember 

Deoamber.. 


in. 


1B8L 


January 


Febmarj, 
ICaroh..., 

April 

Kay 


86 


4S 

68 


Bound 
oat. 


87 
37 
94 

S3 


Total. 


June 


Total  fiscal  year  July  1, 1890,  to 
Jane  80, 1881* 


83 
88 
41 
86 


83 


470 


13 
30 
10 

18 


66 

60 
76 

in 

87 


66 

60 
61 
65 


46 


WbiteStarateaiiisliip  OeliU  passed 
In  January  17,  at  1  a.  m.  in  sleet 
and  hail  stonn. 


297 


767 


Steamship  JVrsefCsmordfc  passed  in 
May  16,  «t  13:15  a.  m.,  in  fog  and 
rain. 


*  Average  per  month  coming  in,  80.L     Ayerage  per  month  going  oat,  34.7    Total,  64. 

Increase  per  month  1889-'90  over  1888 ; 

Peront. 
Coming  in 80.8S 

Going  ont \ I.  100.OO 

Increase  per  month,  1890'-4)1  over  1889-*90: 

Comingin 84.58 

Going  oat 84.38 

Table  III. — Showing  the  draught  of  large-eized  eieamen  paeeing  the  bar  at  Sandy  Hook, 


Date. 


189L 
Joly  11 
Jane  18 
June  6 
July  8 
Jane  37 
Hay  28 
K»y  16 

Jane  18 
Jane  20 
If  ay  28 
May  6 
June  10 
June  8 
May  20 
Kay  27 
Jane  7 
Jane  18 
June  14 
Jane  20 


Kame. 


Etruria 

do 

do 

Spain 

Umbria 

do 

Fiirst  Bismarck 


Dnmght 
oa 


igl 
ill 


do 

City  of  Home 

do 

City  of  New  York 

do 

City  of  Paris 

do 

La  Champagne 

, do 

LaBoorgogne 

do 


Ft.    In. 
27    10 
27     9 


27    10 
27      6 


26  0 

26  9 

•  •  •  • 

26  3 

•  •  •  • 

26  0 

26  0 

•  •  •  • 

36  6 


Draught 


FL    In. 


25     6 


Nation. 


25 
24 

•  • 

24 

■  • 

24 

•  • 

23 
24 

•  • 

24 
24 


6 

0 

7 
0 

m  • 

3 
0 

6 

•  • 

0 


British. 

do 

do. 

.....'do 

do. 

do. 

German. 

do. 

British. 

do. 

do. 

do. 

do. 

do. 

do. 

French. 

do. 

do. 

.•••••do . 


Time  at  night  pass- 
ing Gedm^  Bar 
ooming  in. 


13.16  a.  m.,  ibg  and 
rain. 


9  p.m.,  cloudy. 
8.45  p.  m.,  haa^. 

3.86a.m.,ol0iidy. 


1881. 
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Table  IJJ.—Showinif  th§  draught  of  large-aised  $teamers  jfosHng  the  bur  at  Sandy  Hook — 

Continaed. 


\HA^ 


190L 
June  37 
July    4 

June  17 
Mftj    6 

Kay  27 
liKS  21 
May  37 

June  1 
June  6 
June  3 
June  0 
M^  14 
ICay  19 
Hay  23 
ICay  28 
June  20 
May  8 
Jane  6 
July  11 
1%  16 
May  24 
Hay  6 
Jane  17 
June  34 
Jnne27 
Hay  3 
Hay  9 
Hay  25 
Hay  6 
June  24 
Hay  25 
Hay  2 
Hay  2 
Hay    8 


KaiB«^ 


)«••••••«••• •« 


rATooralBS 
....  ..do  ...•>< 

I£i06iftio.... 

do 

Tentonlo.... 

......do    ...a. 

G«munlc... 

do 

Ems  .. 

do 

HatoI 

do 

TrftTO 

do 

Angasta  Yiotoila 

do 

IBgyptiAii  Monaxvii  ...... 

Ciroaasia 

FnmessiA 

do 

St.  Bouans 

do 

Weeterland 

do  ..y 

KooTdlnnd. 

PennUaid 

Amsterdam 

do...., 

Veendam 

BuiEalo 

Saratoga 

City  ot  Parii 

City  of  Waahlngton 

Alexandria 

Kowport 


Draught 
out. 


•  «  •  • 

25  0 

•  •  •  « 

26  10 

25  0 

•  •  •  • 
»  •  •  • 

26  1 

25  0 

•  •  •  • 

27  8 

■  •  «  ■ 

26  0 

•  •  •  • 

20  2 


28  8 
27  1 
27     6 


24    10 


28  9 
27  0 
26     0 


24     0 


21  6 

22  0 


Draught 


IK.   In, 
23     6 

28     f 


28  0 

28  0 

"  m  mm 

22  6 

■  •  mm 

23  10 

•  ■  •  • 

28  0 

' .  .  • 

21  7 

■  •  •  « 

22  8 


26     0 
22     0 


20     8 


21  0 

28  0 

17  0 

21  8 


NatloiL 


17     0 


Frenolk 

......do  ...••.« 

BritUh 

do  ....... 

do 

do 

do 

do 

German 

do 

do 

do 

do 

do 

do ....... 

do 

British 

do 

do 

do 

do 

do 

Belgian 

do 

do 

do 

Datoh 

do 

do 

British 

United  States. 

do 

*do 

do 

do 


Time  of  night  jpasa* 

ingOedney  fiar 

oomingm. 


8.20p.m.,luy7« 


1.25a.m.,hasy. 


7.25  p.  m.,  raining. 


Kon.~The  heaviest  draught  ressel  ever  known  to  be  brought  into  New  York  was  the  Anchor  Lino 
iteanship  Anokoriti^  drawing  29  feet,  after  ooUision  at  sea  with  the  steamship  The  Q^Mn.  The 
Amelia* »  forward  ooUiaion  compartment  was  filled  with  water.  This  occurred  some  years  ago,  before 
the  deepening  of  the  channehi  by  harbor  improvements. 

The  heaviest  draught  vessel  ever  taken  out  was  the  Spanish  inmclad  Nvmtmeia^  drawing  28  feet  8 
inches,  about  Jannary,  1874,  befora  harbor  improvements. 


t      ( 


m 


I 


\  • 


I  of 

ird 
rth 
fth 
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APPENDIX  No.   3. 


REPORT  UPON  THE  INTENSITY  OF  LIGHTS  TO  BE  USED  BY  THE 
MERCHANT  MARINE  AS  ANCHOR  AND  RUNNING' LIGHTS, 

BY 

A  OOHMITTEE  COMPOSED  OF 

Mr,  Walter  S.  FRANKiiiKy  a  member  of  the  Light-House  Board  and  Chairman  of 

the  Committee. 

Ukkry  F.  Picking,   Captain,  U.  ,S.   Navy  and  Inspector  of  the  Third  Light* 

House  District. 

David  Porter  Heap,  Major  of  Engineers,  U.  S.  Army,  and  Engineer  of  the  Third 

Light-House  District. 

PuRNEix  F.  Harrington,  Commander,  U.  S.  Navy,  and  Inspector  of  the  Fourth 

Light-House  District. 

John  C  Hallbry,  Captain  of  Engineers,  U.  S.  Army,  and  Engineer  of  the  Fifth 

Light-House  District. 
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INTENSITY  OP  LIGHTS  TO  BE  USED  BY  THE  MER- 
CHANT  MARINE  AS  ANCHOR  AND  RUNNING 
LIGHTS. 


Baltimore,  Mi>,,  September  S,  1891. 
The  LiGHT-HouBE  Boabd: 

Sirs  :  In  compliance  with  the  Board's  inatmotiOBa  of  March  6,  1891,  the  commit- 
tee appointed  to  report  to  the  Board  the  power  and  intensity  of  the  lights  recom- 
mended hy  the  International  Marine  Conference  for  use  hy  the  Merchant  Marine  ae 
anchor  and  running  lights  held  its  second  meeting  at  the  Staten  Island  depot  at  3 
p.  m.  on  Augnst  12. 

Present — ^Mr.  Walter  S.  Franklin,  a  memher  of  the  Light-Honse  Board,  the  chair- 
man of  the  committee; 

Henry  F.  Picking,  captain,  U.  S.  Navy,  and  inspector  of  the  third  light-house 
district ; 

David  Porter  Heap,  m%|or  of  engineers,  U.  S.  Army,  and  engineer  of  the  third 
light-house  district;  , 

Pumell  F.  Harrington,  commander,  U.  8.  Navy,  and  inspector  of  the  fonrth  light- 
house district. 

John  C.  Mallezy,  captain  of  engineers,  U.  S.  Army,  and  engineer  of  the  fifth  light- 
house district. 

The  committee  went  on  hoard  the  tender  Mistletoe  and  proceeded  to  Gardiners 
Bay,  liong  Island,  for  the  purpose  of  making  the  required  experiments. 

At  10:90  a.  m.  on  August  18,  the  committee  met. 

Present — Mr.  Walter  8.  Franklin,  a  member  of  the  Light-House  Board,  the  chair- 
man of  the  committee; 

Henry  F.  Picking,  captain,  U.  8.  Navy,  and  inspector  of  the  third  light-house 
district; 

David  Porter  Heap,  major  of  engineers,  U.  S.  Army,  and  engineer  of  the  third 
light-house  district; 

Purnell  F.  Harrington,  commander,  U.  S.  Navy,  and  inspector  of  the  fourth  light- 
house district ; 

John  C.  Mallery,  captain  of  engineers,  U«  8.  Army,  and  engineer  of  the  fifth  light- 
house district. 

Ms^.  D.  P.  Heap,  light-house  engineer,  third  district,  proposed  a  method  of  con- 

cting  the  experiments  which  was  adopted  by  the  committee.    This  method  con- 

ited  in  placing  three  lanterns  on  shore  for  red,  white,  and  green  lights  respec- 

vely,  and  observing  the  lights  from  distances  of  1,  2,  8,  4,  and  5  miles  from  the 
>re  station. 

fhe  Umterns  were  provided  with  stops  having  slits  in  them  which  permitted  the 

ndle-power  of  the  lights  to  be  varied  from  1  to  43  candle-power.  Major  Heap  also 
ipoeed  a  code  of  signals  for  communicating  between  the  observing  party  and  the 
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The  following  is  the  code  referred  to,  and  it  was  adopted  by  the  committee : 

SIGNAL  COD£   USED  IN  MAKING  CANDLE-POWER  TESTS  OF  RUNNING  LIGHTS. 

1.  A  red,  white,  or  green  rocket  from  the  steamer  will  indicate  that  the  candle- 
power  corresponding  to  the  color  of  the  signal  is  to  be  increased. 

2.  A  white  lens  lantern  exhibited  by  the  shore  party  in  reply  will  indicate  that 
the  signal  from  th^  steamer  has  been  seen. 

3.  A  white  lens  lantern  shown  irom  the  upper  deck  will  indicate  that  the  candle- 
power  is  to  be  decreased,  and  a  rocket  from  the  steamer  will  be  fired  to  indicate  the 
color  of  the  light  to  be  reduced. 

4.  Should,  from  any  cause,  any  of  the  shore  lights  be  extinguished,  a  white  lens 
lantern  will  be  shown  and  a  rocket  fired  corresponding  to  the  light  extinguished. 
The  disappearance  of  the  white  light  will  indicate  that  the  lamp  extinguished  has 
been  relighted  or  in  proper  working  order. 

5.  Should  it  not  be  possible  to  relight  the  lamp  the  lens  lantern  will  be  shown 
three  times  in  quick  succession  and  then  extinguished. 

Long  Beach  Bar  light-station  was  selected  as  the  shore  station,  and  on  August  13 
buoys  were  placed  at  distances  of  1, 2, 3, 4,  and  5  miles  ^om  it.  White  and  red  lan- 
terns alternated  on  these  buoysy  commencing  with  red  on  buoy  No.  1,  one  mile  dis- 
tant, to  aid  in  finding  the  buoys  at  night. 

Captain  Mallery  was  placed  in  charge  of  the  shore  party,  with  Mr.  Joseph  Funok, 
foreman  of  the  lamp  shop,  as  assistant,  to  vary  the  candle-power  of  the  different 
lanterns  as  signaled  from  the  tender  by  the  committee  on  board.  The  experiments 
commenced  at  8 :45  p.  m.,  and  the  inclosed  table  gives  the  results. 

From  these  experiments  it  appears  that  at  1  mile  white  light  of  one  candle-power 
is  clearly  visible,  while  for  red  and  green  lights  3.2  oandle-pawer  is  fairly  visible. 
At  2  miles  distant  white  light  of  3  candle-power  is  clearly  visible,  and  red  and  green 
lights  of  29  and  28.5  candle-power,  respectively,  clearly  visible. 

At  3, 4,  and  5  miles  white  light  o(  3, 23,  and  33  candle-power  is  clearly  visible. 

The  times  of  signaling  were  noted  on  the  tender  and  on  shore  as  a  check  on  the 
results. 

The  committee  met  on  the  14th  and  discussed  the  results  of  the  experiments,  which 
were  considered  satisfactory  except  that  the  light  from  the  light-house  interfered 
somewhat  with  the  results. 

The  committee  decided  to  repeat  and  extend  the  experiments  and  to  use  a  ahore 
station  where  there  are  no  other  lights,  and  under  different  conditions  aa  to  the 
weather  and  surroundings. 

It  was  also  found  difficult  to  distinguish  the  green  Coston  signal  from  the  white 
one,  and  it  was  decided  to  select  a  signal  giving  a  more  positive  color. 

The  committee  then  adjourned  to  meet  at  New  London,  Conn.,  on  August  26,  ou 
arrival  of  the  10  a.  m.  train  from  New  York. 

The  committee  met  at  New  London,  Conn.,  on  August  26,  pursuant  to  adjourn- 
ment. 

Present,  all  members  except  Mr.  Walter  S.  Franklin. 

A  meeting  was  held  en  route.  The  proceedings  of  the  former  meeting  and  the 
tabulated  results  of  the  experiments  of  August  14  were  read  and  approved. 

Major  Heap,  light-house  engineer,  third  district,  stated  to  the  committee,  with 
reference  to  the  percentage  of  loss  of  light  due  to  the  red  and  green  colored  glass  : 
given  in  the  table  prepared  by  him  from  the  observations  made  by  Mr.  Joseph  Func] 
that  it  was  difficult  to  compare  white  with  colored  lights,  and  that  another  observi 
might  obtain  different  results,  and  that  the  decrease  of  the  percentage  of  loss  as  11 
intensity  of  the  lights  increases  is  probably  due  to  the  fact  that  with  the  low< 
candle-power  the  brightest  and  whitest  part  of  the  flame  is  used,  while  with  tb 
higher  power  the  upper  and  lower  parts  of  the  flame  come  into  view,  and  that  thes 
parts  contain  more  red  and  green  rays.    M^jor  Heap  also  stated  that  a  shore  statioi 
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on  the  beach  of  Gardiners  Island  had  been  selected,  and  three  posts,  25  feet  apart, 
erected  for  displaying  the  lights  at  a  height  of  about  15  feet  above  the  water,  and 
that  buoys  had  boSn  placed  at  distances  of  1, 2, 3, 4,  and  5  miles  from  the  shore  station, 
arranged  with  lanterns  as  in  the  previous  experiments.  The  shore  station  was 
favorably  situated  on  a  low,  narrow  sand  spit,  with  water  for  a  background.  Owing 
to  a  fog  and  rain,  experiments  on  August  26  had  to  be  abandoned.  A  table  giving 
the  results  of  the  experiments  made  on  August  27  is  respectfully  inclosed. 

The  problem  before  the  committee,  viz,  to  determine  the  least  candle-power  at 
which  lights  of  various  colors  could  be  clearly  seen  at  definite  distances  is  not 
capable  of  a  rigorous  solution. 

In  the  first  place  the  eyesight  of  different  observers  varies,  and  a  light  of  a  certain 
candle-power  would  be  clearly  visible  to  one  while  it  would  be  indistinct  to  another, 
and  might  be  invisible  to  a  third. 

Again,  on  different  nights,  apparently  clear,  the  nature  of  the  atmosphere  dry  or 
hnmid,  dusty  or  clean,  would  have  a  oonsiderable  influence  on  the  range  of  visibility 
of  the  Ughts. 

In  the  case  of  colored  lights,  red  or  green,  the  amount  of  absorption  would  in- 
crease with  the  density  of  the  color  of  the  glass,  and  this  would  also  cause  large 
variations  in  the  range  of  visibility  with  lights  of  the  same  candle-power  behind  it. 

All  of  the  above  has  been  taken  into  consideration  by  the  committee  in  drawing 
its  conclusions,  and  although  the  candle-powers  recommended  are  not  the  least  that 
can  possibly  be  seen  in  aU  cases,  yet  they  are  believed  to  be  the  lowest  that  should 
be  nsed  and  still  give  a  proper  margin  of  safety. 

The  following  table  shows  the  candle-powers  recommended: 


Candle-power. 

1    mile. 

2  miles. 

6  miles. 

White %.... 

1 

4 
4 

2 

40 
40 

30 

White— oolored    glass  ab- 
sorbing 07  per  cent  of  tbe 
light. 

Rod 

careen  ....................... 

It  is  evident  that  less  than  1  candle-power  of  white  light  could  be  seen  1  mile, 
still  it  is  hardly  worth  while  to  use  a  power  less  than  1  candle. 

Ab  about  only  3  candle-pow^r  of  the  actual  candle-power  of  the  red  and  green 
lights  was  visible,  owing  to  the  absorption  by  .the  colored  glass,  the  actual  differ- 
ence of  candle-power  of  these  lights  on  the  nights  of  August  14  and  27  was  only 
about  three-tenths  of  a  candle-power ;  so  these  two  sets  of  observations  agree  very 
closely. 

The  night  of  August  27  was  exceptionally  clear ;  so  it  was  considered  safer  to 
adopt  the  curve  of  visibility  of  white  light  obtained  from  the  observations  on  the 
night  of  August  14. 

Ahsorpiion  of  red  and  green  lights. 


Bed. 

Green. 

White. 

Xumber  of  obseryatiGiia. 

Candle 
power 

42.6 
34.0 
20.0 
23.6 

Loss 
per  cent. 

CMidle 
power 

Loss 
per  cent. 

Candle 
power. 

1  ...•.«........••...•>•••...•...•*.•••.••■••■•.••••••••••. 

05.5 
06.3 
06.8 
07.4 

42.6 

34.0 
29.0 
23.2 

05.5 
06.3 
06.5 
96.8 

42.4 

)................•.........•..■..>.•.••••.••..•...••.••... 

83.0 

1. ........•....«•••••••••.••.•■.•.••••••. ••.••••••••••-••. 

28.5 

J _•_._.■.__..••«•■..•......■..............«.■........ 

23.6 

These  results  were  obtained  by  Mr.  Joseph  Funck,  foreman  of  the  lamp  shop, 
am  ten  observations  made  with  lanterns  used  by  the  committee. 
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The  absorption  is  mnoli  greater  than  that  obtained  by  Mr.  Bnrstyn  and  Lieut. 
MilliB^  Corps  of  Engineers,  U.  S.  Army,  which  was  as  follows : 

AhsorpHon. 


Kr.  Bnratyn. 
Lieat.  Minis. 


Bed 

glass. 


Percent, 

.eoto.80 

.83 


Green 
glass. 


.90  to.  95 
.88 


In  the  experiments  made  with  colored  lights,  mby  and  emerald  glass  was  used. 
This  accounts  partly  for  the  difference  of  the  results  given  in  the  above  tables  of 
absorption. 

The  results  obtained  by  the  committee's  experiments  as  to  range  of  visibility  do 
not  agree  with  those  of  Mr.  Burstyn  and  of  Lieut.  MiUis  as  given  in  the  following 
table : 

Minimum  candle-power  visible. 


Two  miles. 

rive 

Bed. 

Green. 

miles. 

Mr.  Barstvn 

3.7  to  4 
1.0 

.7  to  .9 
.8 

72 

Lieut.  Millis* 

20 

« 

*The  candle  powers  given  (red  and  green)  are  those  which  get  through  the  glass.    The  oorrespond. 
ing  candle  powers  without  colored  glass  were  7.11  and  5.47  lespeotively. 

The  discrepancies  are  due  in  part  to  the  different  percentages  of  absorption. 
Tubular  lens  lanterns  were  used  by  Lieut.  Mi  Ills  and  the  lens  may  have  affected 
the  results. 

Article  2,  (a)  (6)  (c),  Article  3,  Article  4,  (a)  (5)  (o)  (d),  Article?,  first  (a)  (b),  sec- 
ond, third,  and  Article  11. of  Chapter  802,  of  the  act  of  Congress  approved  August  19, 
1890  (regulations  for  preveating  collisions  at  sea),  are  respectfully  inclosed. 

From  which  it  appears  that  the  scope  of  the  committee's  investigation  was  limited 
to  determining  the  candle-power  of    white,  red,  and  green  lights  at  1  and  2  miles 
and  the  candle-power  of  white  light  visible  at  5  mileo. 
Bespectfully  submitted* 

Walter  S.  Fbankun, 
Chairman  of  the  Commitioe, 
J.  C.  Mallert, 
Ckiptailn  of  Mngineerss  U.  B.  A,,  JBMorder, 
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Tahle  of  resulti  of  exporimeuts  relative  to  candle-power  of  red,  green,  and  white  lighte, 

Auguet  14,  1891, 


ti 


C"Uiiteni,TedUglit. 


«  St 


1 

1 
1 
1 


2 
2 
2 
2 

2 

2 


2 
2 


L16 
1.46 
2.20 
8.20 


8.30 

4.20 

5.76 

11.00 

17.20 

28.00 


Tiaibility. 


Kot  visible... 

— do 

Barely  Tiflible. 
Fairly  visible. 


Not  visible 

, .  ..do 

Barely  visible  . . . . 
Ko  perceptible  iD- 

crease. 
Yiflible  but  not 

diatinct  in  color. 
Fairly     distin- 

gnisbable. 


29.00  I  Distinct 
34.00   ....do... 


"  B  "  iantem,  green  light. 


I 


IftlM. 

1 

1 
1 
1 


1 

2 
2 
2 


2 
2 


2 
2 

2 


1.04 
L36 
2.10 
8.20 


4.00 

4.00 

5.60 

10.50 

17.15 

23.20 


28.50 
33.00 
42.40 


YUibiUty. 


Not  visible 

do 

Very  faint 

Brighter   bnt  not 

BufficioDtly  d  i  s* 

tinct. 

Fairly  distinct 

Not  visible 

. do 

Visible   bat    not 

distinct. 
Visible    bat  color 

not  distinct. 
Visible   but  color 

not   ftilly    d  i  s- 

tinct. 

Distinct 

— do 

— do 


"A**  lantern,  white  light. 

I 


i 
I 


MiU$. 

1 
1 
1 
1 
2 


LOO 
1.88 
2.00 
3.00 
3.00 


I 


3  8.00 
8  :  4.00 
8  5.00 
3  .  10.00 


4 
4 

4 
4 

6 
5 
5 


10.00 
17.00 
23.00 
29.00 

29.00 
33.00 
43.00 


VUibttity. 


Clearly  visible. 
Do. 
Do.    . 
Do. 
Do. 

Do. 
Distinct. 
More  distinct. 
Very  distinct. 

Not  visible. 
Faintly  visible, 
aearly  visible. 
Distinct. 

Faintly  visible. 
Clearly  visible. 
Distinct. 


liOTB.— After  leavinx  bnoy  No.  1  red  light  (3.3  candle  power)  and  green  light  (4.0  candle  power)  were 
wisibleftn'  one-fonrth  mile.  After  leaving  baoy  No.  2,  red  lieht  (34  candle  power)  and  green  light  (42.4 
eaadle  power)  were  visible  one-half  mile.  White  light  (3  candle  power)  visible  between  bnoya  >i  os.  2  and 
8,  <. «.,  between  2  and  3  miles.  At  fourth-mile  buoy,  red  light  (34  candle  nower),  green  light  (42  candle 
powor),  and  white  light  (10  candle  power)  wore  easilv  diatin^iishable  tnroogh  binoenlar  glasses,  bnt 
vrere  not  visible  to  the  naked  eye.  weather  clear  and  very  favorable  for  seeing  Uehts.  Ught  south - 
orly  bieeie;  moonlight  nntU  11  p.  m. ;  age  of  moon  eight  days.  BiEperiments  maae  between  8:46  and 
11:16  p.m. 

TtMe  of  reiulU  of  ea^^erimente  relative  to  candle-power  of  red,  green,  and  white  Ughte, 

Auguat  97, 1891, 


"C"  lantern,  red  light. 


t 

-»5 

I 

«^ 

A 

o 

JfUet. 

1.15 

1.45 

2.20 

8.30 

4.20 

2 

6.75 

2- 

11.00 

2 

17.20 

2 

23.  (K) 

Visibility. 


Hot  visible* 

Visible,  color  not 
distinct. 

Visible,  light  sat- 
isfactory. 

Very  clear 


Not  visible 

Barely  discernible 
Fainfly  visible  ... 

Not  olear  enough . 

Distinct 


*'B"  lantern,  green  light. 


i 

I 


Mylu. 


2 
2 

2 

2 

2 

2 

2 


1.04 
1.36 

2.10 

8.20 

4.00 

6.60 
10.50 

17.15 

23.20 

28:60 

33.00 

42.40 


Visibility. 


Not  visible* 
do 


Visible,  color  faint. 

Visible,  light  satis- 
factory. 
Very  clear 


Not  visible 

Visible  bnt  not  dis- 
tinct. 
Faintly  visible  .... 

Visible  but  color 

not  distinct. 
Visible  but  not 

bright  enough. 
ViHilHe,  not    clear 

enough. 
Clear,  ^aet  power 

for  a  clear  color. 


"  B  "  lantern,  white  light 


s 

I 

.s 
p 


JfOM. 
1 

2 
2 
8 
8 

8 

4 

4 

4 
I 
6 

6 

6 


1.04 
1.04 

1.86 

1.3^ 

2.10 

8.20 

8.20 

4.00 

5.60 

6.60 

10.50 

17.16 


VisibiUty. 


Light  satisfactory. 
Visible  bnt  fUnt. 

Distinct. 

Bardy  visible. 

Visible  bnt  indis- 
tinct. 
Distinct. 
Faintly  visible. 

Visible,  not  dear 
enough. 
Distinct. 

Barely  visible. 

Visible    but    not 

diHtinct. 
Distinct,      olear 

enough. 


*ViBlble  through  glassM. 

Nor.— 'Weather  3oudy,  with  a  few  patches  only  of  clear  sky.  Wind  SSW.  Moderate  breeze.  No 
jaoonlight.  At  a  mile  and  a  third  i  ed  light  (3.30  candle  power)  and  green  light  (4  candle  power)  became 
very  nmt  and  at  1|  miles  the  two  lights  were  invisible. 
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Chap.  802.— AN  ACT  to  adopt  regolatioiis  for  preTontlng  coUisioni  at  sea. 

Art.  2.  A  steam  vessel  when  under  way  shall  carry  (a)  on  or  in  front  of  the  fore- 
mast, or  if  a  vessel  without  a  foremast^  then  in  the  fore  part  of  the  vessdi^  at  a  height 
ahovethe  hull  of  not  less  than  twenty  feet,  and  if  the  hreadth  of  the  vessel  exceeds 
twenty  feet,  then  at  a  height  ahove  the  hull  not  less  than  such  breadth,  so,  however, 
that  the  light  need  not  be  carried  at  a  greater  height  above  the  hull  than  forty  feet, 
a  bright  white  light,  so  constructed  a^  to  show  an  unbroken  light  over  an  arc  of  the 
horizon  of  twenty  points  of  the  compass,  so  fixed  as  to  throw  the  light  ten  points  on 
each  side  of  the  vessel,  namely,  from  right  ahead  to  two  points  abaft  the  beam  on 
either  side,  and  of  such  a  character  as  to  be  visible  at  a  distance  of  at  least  ^ve 
miles.    ' 

(b)  On  the  starboard  side  a  green  light  so  constructed  as  to  show  an  unbroken 
light  over  an  arc  of  the  horizon  of  ten  points  of  the  compass,  so  fixed  as  to  throw  the 
light  ftom  right  ahead  to  two  points  abaft  the  beam  on  the  starboard  side,  and  of 
such  a  character  as  to  be  visible  at  a  distance  of  at  least  two  miles. 

(o)  On  the  port  side  a  red  light  so  constructed  as  to  show  an  unbroken  light  over 
an  arc  of  the  horizon  of  ten  points  of  the  compass,  so  fixed  as  to  throw  the  light  from 
right  ahead  to  two  points  abaft  the  beam  on  the  port  side,  and  of  such  a  character  as 
to  be  visible  at  a  distance  of  at  least  two  miles. 

AitT.  3.  A  steam  vessel  when  towing  another  vessel  shall,  in  addition  to  her  side 
lights,  carry  two  bright  white  lights  in  a  vertical  line  one  over  the  other,  not  less 
than  six  feet  apart,  and  when  towing  more  than  one  vessel  shall  carry  an  additional 
bright  white  light  six  feet  above  or  below  such  light,  if  the  length  of  the  tow  meas* 
nring  from  the  stem  of  the  towing  vessel  to  the  stern  of  the  last  vessel  towed  exceeds 
six  hundred  feet.  Each  of  these  lights  shall  be  of  the  same  construction  and  char* 
acter,  and  shall  be  carried  in  the  same  position  as  the  white  light  mentioned  in  arti- 
cle two  (a),  excepting  the  additional  light,  which  may  be  carried  at  a  height  of  not 
less  than  fourteen  feet  above  the  hull. 

Such  steam  vessel  may  carry  a  small  white  light  abaft  the  funnel  or  aftermast  for 
the  vessel  towed  to  steer  by,  but  such  light  shall  not  be  visible  forward  of  the  beam. 

Art.  4.  (a)  A  vessel  which  from  any  accident  is  not  under  command  shall  carry  at 
the  same  height  as  a  white  light  mentioned  in  article  two  (a),  where  they  can  best 
be  seen,  and  if  a  steam  vessel  in  lieu  of  that  light,  two  red  lights,  in  a  vertical  line 
one  over  the  other,  not  less  than  six  feet  apart,  and  of  such  a  character  as  to  be 
visible  all  around  the  horizon  at  a  distance  of  at  least  two  miles ;  and  shall  by  day 
carry  in  a  vertical  line  one  over  the  other,  not  less  than  six  feet  apart,  where  they 
can  best  be  seen,  two  black  balls  or  shapes,  each  two  feet  in  diameter. 

(&)  A  vessel  employed  in  laying  or  in  picking  up  a  telegraph  cable  shall  carry  in 
the  same  position  as  the  white  light  mentioned  in  article  two  (a),  and  if  a  steam 
vessel  in  lieu  of  that  light,  three  lights  in  a  vertical  line  one  over  the  other  not  less 
than  six  feet  apart.  The  highest  and  lowest  of  these  lights  shall  be  red,  and  the 
middle  light  shall  be  white,  and  they  shall  be  of  such  a  character  as  to  be  visible  all 
around  the  horizon,  at  a  distance  of  at  least  two  miles.  By  day  she  shall  carry  in  a 
vertical  line,  one  over  the  other,  not  less  than  six  feet  apart,  where  they  can  best  be 
seen,  three  shapes  not  less  than  two  feet  in  diameter,  of  which  the  highest  and  lowest 
shall  be  globular  in  shape  and  red  in  color,  and  the  middle  one  diamond  in  shape 
and  white. 

(c)  The  vessels  referred  to  in  this  article,  when  not  making  way  through  the  water, 
shall  not  carry  the  side  lights,  but  when  making  way  shall  carry  them. 

(d)  The  lights  and  shapes  required  to  be  shown  by  this  article  are  to  be  taken  by 
other  vessels  as  signals  that  the  vessel  showing  them  is  not  under  command  and  can 
not  therefore  get  out  of  the  way. 

These  signals  are  not  signals  of  vessels  in  distress  and  requiring  assistance.    Such 
signals  are  contained  in  article  thirty-one. 
Art.  7.  Steam  vessels  of  less  than  forty,  and  vessels  under  oars  or  sails  of  less  than 
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twenty  tons,  gross  tonnage,  respectively,  when  underway,  shall  not  be  obliged  to 
carry  the  lights  mentioned  in  article  two  (a)  (h)  and  (c),  but  if  they  do  not  carry 
tht'm  they  shall  be  provided  with  the  following  lights: 

First.  Bteam  vessels  of  less  t^an  forty  tons  shall  carry — 

(a)  In  the  forepart  of  the  vessel,  or  on  or  in  front  of  the  funnel,  where  it  can  best 
be  seen,  and  at  a  height  above  the  gunwale  of  not  less  than  nine  feet,  a  bright  white 
light  constructed  and  fixed  as  prescribed  in  article  two  (a),  and  of  such  a  character 
as  to  be  visible  at  a  distance  of  at  least  two  miles. 

(h)  Green  and  red  side  lights  constructed  and  fixed  as  prescribed  in  article  two 
(&)  and  (o),  and  of  such  a  character  as  to  be  visib^  at  a  distance  of  at  least  one  mile, 
or  a  combined  lantern  showing  a  green  light  and  a  red  light  from  right  ahead  to  two 
points  abaft  the  beam  on  their  respective  sides.  Such  lantern  shall  be  carried  not 
less  than  three  feet  below  the  white  light. 

Second.  Small  steamboats,  such  as  are  carried  by  sea-going  vessels,  may  carry  the 
white  light  at  a  less  height  than  nine  feet  above  the  gunwale,  but  it  shall  be  carried 
above  the  combined  lantern  mentioned  in  subdivision  one  (h). 

Third.  Vessels  under  oars  or  sails,  of  less  than  twenty  tons,  shall  have  ready  at 
hand  a  lantern  with  a  green  glass  on  one  side  and  a  red  glass  on  the  other,  which, 
on  the  approach  of  or  to  other  vessels,  shall  be  exhibited  in  sufficient  time  to  prevent 
collision,  so  that  the  green  light  shall  not  be  seen  on  the  port  side  nor  the  red  light 
on  the  starboard  side. 

The  vessels  referred  to  in  this  article  shall  not  be  obUged  to  carry  the  lights  pre- 
scribed by  article  four  (a)  and  article  eleven,  last  paragraph. 

Art.  11.  A  vessel  under  one  hundred  and  fifty  feet  in  length,  when  at  anchor, 
shall  carry  forward,  where  it  can  best  be  seen,  but  at  a  height  not  exceeding  twenty 
feet  above  the  hull,  a  white  light  in  a  lantern  bo  constructed  as  to  show  a  clear,  uni- 
form, and  unbroken  light  visible  all  around  the  horizon  at  a  distance  of  least  one 
mile. 

A  vessel  of  one  hundred  iemd  fifty  feet  or  upwards  in  length,  when  at  anchor,  shall 

carry  in  the  forward  part  of  thtf  vessel,  at  a  height  of  not  less  than  twenty  and  not  ex- 
ceeding forty  feet  above  the  hull,  one  such  light,  and  at  or  near  the  stem  of  the  ves- 
sel, and  at  such  a  height  that  it  shall  not  be  less  than  fifteen  feet  lo^er  than  the  for- 
ward light,  another  such  light. 

The  length  of  the  vessel  shall  be  deemed  to  be  the  length  appearing  in  her  certifi- 
cate of  registry. 

A  vessel  aground  in  or  near  a  fairway  shall  carry  the  above  light  or  lights 
and  the  two  red  lights  prescribed  by  article  four  (a). 
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eleventh  district 146,163 

twelfth  district 156,164,165,166 

thirteenth  district 168,174 

Alaskan  waters 7,168,174 

number  maintained  by  Light-House  Establishment 7 

special,  established  and  discontinued 13,14 

changes  in - ^ - 14 

bell,  number  in  position 7 

established  and  discontinued 14 

whistling,  number  inxK)sition 7 

established  and  disoontinued 14 

ioe  (iron),  in  second  district 45 

fourth  district 76,82,83 

electric,  in  Gedney  Channel 24,26,68,69 

report  on  (Appendix  No.  2) 193 

gas,  number  in  position 7 

of  Ptntsoh  pattern,  use  of - 28 

appropriation  for,  asked 29 

private,  proposed  prohibition  of 18 

changes  in 14 

Buoy  dex>ots.    (See  Depots.) 

Burnt  Coat  Harbor,  Maine 3f7 

Burlington  Breakwater, Vermont 62 

Bush  Bluff  Shoal  light-ship.  No.  46,  Virginia d5 

Butler  Flats,  Massachusetts 47 

appropriation  asked 31,48 

C. 

Cactus,  tender,  third  district 55,73 

Calcasieu,  Louisiana 116 

Candle  power  of  running  lights 29 

report  on  (Appendix  No,  3) iOQ 

Cape  Arago,  Oregon 168 

Cape  Canaveral,  Florida 102 

Cape  Charles,  Virginia 86 

Cape  Charles  City ,  Virginia 88 

Cape  Charles  light-ship,  No.  49,  Virginia 50,95 

Cape  Cod,  Massachusetts 47 

Cape  Elizabeth,  Maine ^^ 

appropriation  asked 31, 

Cape  Fear,  North  Carolina 

appropriation  asked 31, 

Cape  Fear  River  post-lights.  North  Carolina I 

Cape  Flattery,  Washington 11 

appropriation  asked 31,11 

Cape  Foulweather,  Oregon li  i 
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Gape  Hatteras,  North  Carolina 90 

appropriation  aeked 31,90 

C&pe  May,  New  Jersey 77 

Cape  May  depot,  New  Jersey 84 

appropriation  for  boathouse  asked 31,84 

Cape  Meares,  Oregon 169 

Cape  Mendocino,  California 159 

appropriation  asked 31,159 

Cape  Bomain,South  Carolina 99 

Carlton  Island,  New  York I33 

appropriation  asked 31,133 

Castle  Hill,  Rhode  Island 56 

Castle  Pinckney  buoy  depot,  South  Carolina 104 

Cedar  Island,  New  York 57 

Cedar  Keys,  Florida c  108 

Cedar  Point,  Maryland 89 

appropriation  asked 1 31^89 

Cedar  Point  range  beacon,  Ohio ^ I39 

buoy  depot I44 

Cedar  River,  Michigan 126 

Chambers  Island,  Wisconsin 126 

Chandeleur,  Louisiana II5 

Changes,  temporary,  in  aids  to  navigation 14  15 

Characteristics  of  lights  changed 12 

fog  signals  changed _ 13 

Charlotte  Harbor,  Florida 108 

Charlotte  Harbor,  New  York I35 

Cheboygan  River,  Michigan,  front  range,  appropriation  asked 31  147 

Chequamegon  Point,  Wisconsin I49 

appropriation  asked 31 

Cherry  Island,  Delaware 79 

Chicago,  Illinois 122  123 

Chincoteague  Depot,  Virginia 83 

Christiana,  Delaware _  "^g 

Clark  Ledge,  Maine 33 

appropriation  asked 31  33 

Cleveland,  Ohio 13g 

east  pier ^ I33 

west  pier I39 

Cleveland  Breakwater,  east  end,  Ohio I39 

Cleveland  West  Breidcwater,  Ohio '. I39 

C^i^er,  tender,  seventh  and  eighth  districts 106,113  114  118 

Columbia  River,  post-lights 168 

Columbia  River  light-ship,  No.  50,  Oregon 27  162  173 

Coikmibinej  tender  for  thirteenth  light-house  district 27*  176 

report  on  (Appendix  No.  1) I83 

ney  Island,  New  York qq 

nneaut,  Ohio ^ ^g.^ 

nnecticut  River,  Connecticut,  post-iights 58 

iitracts,  award  to  lowest  bidders,  modifications  of  present  law  asked.  19, 20 

38  Bay  and  River,  Oregon l^g 

quUle  River,  Oregon 268 

mfield  Point  light-ship.  No.  23,  Connecticut 65 
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Cornfield  Point  light-ship,  No.  51,  Connecticut 27,65 

Coxsackie,  New  York - - 61 

Crabtree  Ledge,  Maine - 37 

Craney  Island,  Virginia - 87 

Croatan,  North  Carolina , 92 

Crooked  River,  Florida m 

Cross  Rip  light-sbip,  No.  6,  Massachusetts '. —  49 

Cubits  Gap,  Louisiana. 115 

Currituck  Sound  beacons,  North  Carolina 91 

D. 

Dahlia,  tender,  ninth  district 119,130 

Dame  Point,  Florida ^ 102 

Day  or  unlighted  beacons.    (See  Beacons.) 

Deadman  Island,  California ^56 

appropriation  asked 31,156 

Deep-Water  Point  range  (rear).  New  Jersey 78 

Deer  Island,  Massachusetts .-- 46 

Delaware  Breakwater  (east  end),  Delaware 78 

range  (front),  Delaware 78 

Depots  in  first  district 44 

second  districtr 53 

third  district 70 

fourth  district 8S 

fifth  district..-'- 95 

sixth  district 104 

seventh  district ^ Ill 

eighth  district 117 

ninth  d istrict ,  location  at  St.  Joseph ,  Michigan 130 

tenth  district 143,144 

eleventh  district - 154 

twelfth  district 167 

thirteenth  district 174 

appropriation  asked 31,175 

Destruction  Island,  Washington ITO 

Detroit  depot,  Michigan 154 

Devils  Island,  Wisconsin 150 

appropriation  asked 31,150 

Diamond  Shoal  (outer) ,  off  Cape  Hatteras,  North  Carolina 90 

Dice  Head,  Maine 39 

Discontinued  lights  and  buoys 11,14 

District,  light-house  No.  1 33 

No.  2 45 

No.  3 55 

No.  4 76 

No.  5 fi« 

No.  6 

No.Jf 

No.  8 

No.  9 

No.  10 

No.  11 

No.  12 


I 
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District,  light-house  No.  13 168 

No.  14 177 

No.  15 179 

No.  16 181 

officers  in  charge  of ,  June  30, 1891 3-5 

Doboy  Sound,  Georgia 100 

appropriation  asked 31,100 

Dog  Biver  Bar  and  Choctaw  Pass,  Alabama Ho 

Dog  River  Bar,  Alabama 114 

appropriation  asked 31,114 

DoUers  Point  and  Hog  Island  Wharf ,  Virginia 88 

appropriation  asked 31,88 

Drifty  schooner,  temporary  light-ship 81,85 

Dunkirk  Pierhead,  New  York 137 

Dunlap  Reef  (rear),  Wisconsin 127 

Duties  on  imported  articles  of  supply 21,22 

B. 

Eagle  Harbor,  Michigan 149 

appropriation  asked 31,149 

East  Pascagoula  River,  Mississippi 115 

East  River,  New  York 59 

Edgemoor  (Cherry  Island)  depot,  Delaware 84 

Egmont  Key  buoy  depot,  Florida Ill 

Elder  Point,  New  Jersey 78 

Eighth  district,  statistics  of 114 

Elba  Island  range,  Georgia 100 

Electric  buoys 55 

in  Gedney  Channel 24,26,55,68,09 

report  on  (Appendix  No.  2) 193 

Sandy  Hook  station 68,69 

Electric  lights,  St.  Clair  River,  Michigan 146 

Eleven-Foot  Shoal,  Green  Bay,  Michigan 125 

appropriation  asked  _ 31, 1 25 

Eleventh  district,  statistics  of 145 

Elm  Tree  beacon.  New  York 60 

Employes,  crews  of  light-ships,  tenders,  etc 7 

Engineer,  first  district 3,33 

second  district 3,45 

third  district 3,55 

fourth  district 3,76 

fifth  district 4,86 

Sixth  district 4,98 

seventh  district 4, 106 

eighth  district 4,114 

ninth  district 4,119 

tenth  district 4,132 

eleventh  district 4,145 

twelfth  district , 4,156 

thirteenth  district 4, 108 

fourteenth  district - 5, 177 

fifteenth  district 5,179 

Bixt<jenth  district.--- - — 5, 18J 

10280  L  H 15 


'    ^ 
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Erie,  Pennaylvaaia 1 137 

buoy  depot -—  143 

Escanaba,  Miohig^an 1 128 

appropriation  asked --  31,126 

Esopus  Meadows,  New  York 60 

Estimates,  general 30 

buoyage —  30 

inspecting  lights 30 

lighting  of  rivers 80 

light-ships 1 30 

fog  signals 30 

repairs  of  light-houses 30 

survey  of  light-house  sites 30 

special 31 

Execution  Rocks,  New  York 59 

Elxecutive  members  of  board 3 

Expenses  of  light- vessels,  appropriation  asked 23,30 

buoyage,  appropriation  asked 23,30 

fog  signals,  appropriation  asked 30 

Fair  Haven,  New  York 134 

Fairport,  Ohio ^ 138 

Fairport  Pierhead,  Ohio. ., 138 

appropriation  asked 31,138 

Fenwick  Island,  Delaware __ 80 

Fenwick  Island  Shoal  light-ship,  No.  37,  Maryland 81 

No.  52 27 

Feiiri,  transfer  to  Navy  Department - 71 

Fernandina  Harbor  range  lights,  Florida 101 

Fifteenth  district,  statisticsof 179 

tender  it72/ 179,180 

Fifth  district,  statistics  of 86 

Fire  Island,  New  York 59 

First  district,  statistics  of _ 33 

Five-Fathom  Bank  light-ship.  No.  40,  New  Jersey 81 

Northeast  End,  No.  44 80 

schooner  Dnft _  81 

schooner  <S.  ^.  Hudson 81 

Fog  signals,  appropriation  asked  for  expenses  of 30 

in  first  district 33,43 

second  district ._ - 45,51 

third  district 55,67 

fourth  district 76,82 

fifth  district 86,te 

sixth  district _ - _. 

eighth  district 114, 

ninth  district 119,128, 

tenth  district 132, 

eleventh  district _ -145, 152, 

twelfth  district 156, 

thirteenth  district 168, 

number  of  steam  or  hot  air ., — . — 


•a" 
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Page. 

Fog  signftlfl,  number  of  clockwork 7 

established  during  fiscal  year  - 10 

changes  in  characteristics - 13 

Fort  Gratiot,  Michigan 146 

electric  lights 146 

Fort  Jefferson  (Tortugas)  buoy  depot,  Florida Ill 

Fort  Mifflin  Bar  Cut,  New  Jersey 79 

Fort  Niagara,  New  York 136 

Fort  Pickering,  Massachusetts .-.  45 

Fort  Point,  Maine 40 

Fort.  Sumter,  South  Carolina 99 

Forty-Mile  Point,  Michigan 147 

appropriation  asked 31, 147 

Foster,  Hon.  Charles 30 

Fourteenth  district,  statistics  of ^ 177 

tender 178 

Fourth  district,  statisticsof 76 

Frankfort  Pierhead,  Michigan 120 

appropriation  asked 31, 120 

Frying-Pan  Shoals  light-ship.  No.  29,  North  Carolina 104 

No.  53 - 27 

G. 

Galloo  Island,  New  York 134 

appropriation  asked 31,134 

Galveston  light-ship,  No.  28,  Texas 116 

Gardenia,  tender,  third  district 55,74 

Gas  buoys,  in  position 7 

description  and  use  of 28 

appropriation  asked .-. 31 

second  district .* 45 

Gaaparilla  Island,  Charlotte  Harbor,  Florida 108 

Gedney  Channel,  New  York  Bay,  electric  buoys  _ _24, 26, 68, 69 

report  on  (Appendix  No.  2) 193 

€renesee.  New  York 135 

Qeranium,  tender,  second  district 45,53 

Gibraltar,  Michigan. _ 141 

Gladstone,  Michigan,  appropriation  asked- 31, 125 

Goat  Island  depot,  Rhode  Island 71 

Goldenrod,  tender,  fourteenth  district 177,178 

Goose  Bocks,  Maine 38 

Crordon  Landing,  Vermont 62 

Grace  Darling,  tender,  third  district 55,75 

Grand  Haven,  Michigan 122 

Grand  Island  Harbor,  Midhigan 149 

md  Traverse,  Michigan 120 

inite  Island,  Michigan 149 

")sy  Island,  Michigan 142 

and  Mamajuda  fisheries 142 

■tasy  Point,  Ohio - 141 

appropriation  asked - 31. 141 

kys  Harbor,  Washington 170 

appropriation  asked - 31,170 
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Grays  Reef,  Lake  Michigan,  light-ship  No.  57 27,U9,128 

Great  Duck  Island,  Maine _ --  37 

Great  Round  Shoal  light-ships,  Nos.  9  and  47,  Massachusetts 49,50 

Greenbury  Point  Shoal,  Maryland -  89 

Green  Island,  Maine -  37 

appropriation  asked -  31,37 

Greer,  Commodore  James  A 30 

Gregory,  Maj.  James  F .  30 

Grindel  Point,  Maine —  39 

Grosse  Isle  range,  Michigan 142 

Grosse  Pointe  Beacon,  Michigan 145 

Grosse  Pointe  light-ship  No.  10,  Michigan ---  145,152 

Gull  Shoal,  North  Carolina 92 

II. 

Handkerchief  light-ship.  No.  4,  Massachusetts 48 

Harmony.  Rear-Admiral  David  B 30 

Hawkins  Point,  Maryland _.  90 

Iloze,  tender,  tenth  district. _.  132,141 

slip  for.  at  Buffalo,  New  York 144 

Hazel,  steam  launch,  in  twelfth  district 156 

Head  of  the  Passes,  Louisiana 115 

Heceta  Head,  Oregon 169 

Hell  Gate,  East  River,  New  York 59 

Hendricks  Head,  Maine 40 

Hen  and  Chickens  light-ship,  No.  2,  Massachusetts 50 

Hereford  Inlet,  New  Jersey 77 

Heron  Neck,  Maine 38 

appropriation  asked 31,38 

Hillsboro  Inlet,  Florida 106 

appropriation  asked 31,106 

Hilton  Head  range,  South  Carolina 99 

Hog  Island,  Virginia 86 

appropriation  asked 31,86 

Hog  Island  Wharf  and  Dollers  Point  ranges,  Virginia 88 

appropriation  asked  31,88 

Hog  Island  Shoal  light-ship,  No.  12,  Rhode  Island 64 

appropriation  asked 31,65 

Holland,  Michigan 122 

JLAhf,  tender,  fifth  district ^ 86,96 

Hook  beacon,  Sandy  Hook,  New  Jersey 59 

Horseshoe  range  beacons.  New  Jersey 79 

Horseshoe  Reef,  New  York 136 

Horton  Point,  New  York 58 

Hudson  River,  New  York,  post-lights 61 

Humboldt,  California ^f^ 

Huron  Island,  Michigan 

I. 

Ice  buoys  (iron)  in  second  district ^ 

fourth  district 76,82, 

Illustration  of  light-house  list : 

Indian  River,  Florida,  post-lights IC 
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Inland  passage,  Savannah ,  Georgia,  to  Fernandina,  Florida 101 

appropriation 
asked....--    31,101 

Inspection  of  lights,  increased  appropriation  asked 29, 30 

Inspector  of  firstdistrict 3,.'J3 

second  district 3,45 

third  district 3,55 

fourth  district 3,76 

,fifth  district 4,86 

sixth  district 4, 1)8 

seventh  district 4, 106 

eighth  district -^ 4, 114 

ninth  district 4,119 

tenth  district 4.132 

eleventh  district 4, 145 

twelfth  district 4,156 

thirteenth  district 4, 168 

fourteenth  district _ 5, 177 

fifteenth  district 5, 179 

sixteenth  district _ 5, 181 

Intensity  of  lights,  anchor  and  running,  report  on  (App  Midix  No.  3) 209 

/rw,  tender,  firstdistrict .'i3, 44 

IslelaMotte,  Vermont 61 

Isle  Boyale,  Michigan.. 151 

J. 

Jessaimfne,  tender,  fifth  district 86,97 

John  Badgers^  tender,  third  district 55,73 

Joseph  Henry^  tender,  sixteenth  district 181, 182 

Jupiter  Inlet,  Florida 104 

Juniper  Island,  Vermont,  buoy  depot 71 

K. 

Keepers*  salaries,  appropriation  asked "23,30 

Kewaunee,  Wisconsin 124 

Key  West,  Florida 107 

appropriation  asked - 31,107 

buoy  depot 112 

I., 

Ijaborers  in  charge  of  post-lights,  number  of 7 

Lake  Memphremagog,  Vermont 61 

Liake  Michigan  light-ships 27 

LaPointe  (Point  Chequamegon),  Wisconsin 149 

Limer  Reef,  Connecticut  _ _ 57 

"nches  (steam),  number 7 

for  fifteenth  district,  appropriation  asked 32.1 80 

urd,  tender,  seventh  district _ 85. 106. 112 

er  relating  to  contracts,  modifications  asked 19.20 

5aretto  Point  depot,  Maryland 95 

•                                          appropriation  asked 32,95 

)erty  Enlightening  the  World ^ 32,60 


« 
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Liberty  Enlightening  the  World ,  appropriation  asked 60 

Libby  Islands,  Maine 36 

appropriation  asked - 32,36 

Library,  technical 27 

Light-House  Board,  executive  members 3 

members,  June  30, 1891 3 

officers 3 

changes  in  personnel  of 30 

Establishment,  aids  to  navigation  maintained  by ,....  7,16 

estimates  for  fiscal  year  1893 30 

appropriation  for  fiscal  year  1892 17 

contracts,  modifications  of  law  asked 19 

Light-house  list,  illustration 29 

Light-houses  and  beacon  lights,  appropriations  asked 31,  "32 

number  in  first  district 16,33 

second  district 45 

third  district —  55 

fourth  district —  76 

fifth  district 85 

sixth  district 98^ 

seventh  district 106 

eighth  district 114 

ninth  district 119 

tenth  district 132 

eleventh  district 145 

twelfth  district 156 

thirteenth  district 168 

total  number - 7 

Light-house  sites,  survey  of,  appropriation  asked 30 

Lighting  bridges  over  navigable  rivers,  legislation  asked —  20 

Lighting  of  rivers,  appropriation  asked 26, 30 

for  previous  fiscal  years 25 

statistics  regarding 24-26 

(5ee  fourteenth,  fifteenth,  and  sixteenth  districts.) 

Light-keei)ers,  total  number 7 

salaries  of 22 

Lights  and  fog  signals,  alteration  in,  from  July  1, 1890,  to  June  30,  1891.  12, 13 

Lights,  change  in  location  of - 13 

characteristics  changed 12,13 

discontinued  from  July  1 ,  1890,  to  June  30,  1891 11 ,  12 

new,  exhibited  from  July  1  to  June  30,  1891 7,10 

private,  should  be  prohibited  by  law 18 

number  on  Western  rivers 7, 177, 179, 181 

inspection  of ,  appropriation  asked —  30 

running  and  anchor,  for  merchant  marine 29 

report  on  (Appendix  No.  3) 

Light-ships ,  appropriation  asked  for  expenses  of 23 

appropriations  for  previous  years 

necessity  for  increased  appropriation — 

new,  progress  of  work  of  construction 

in  second  district - 45 

third  district _ ^ 55 

fourth  district 76, 
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Light  ships,  in  fifth  district 86,95 

sixth  district - 98, 104 

eighth  district 114,116 

ninth  district 27,128 

eleventh  district 145, 152 

twelfth  district 156,162 

thirteenth  district 27,173 

total  number 1 7,31 

In  position 7 

for  relief 7 

Nos.  51,  52,  53,  and  54,  report  on  (Appendix  No.  1) -  183 

Light-ship  No.    1,  Nantucket  New  South  Shoal,  Massachusetts 49 

2,  Hen  and  Chickens,  Massachusetts 50 

3,  Shovelful  Shoals,  Massachusetts 48 

4,  Handkerchief,  Massachusetts 48 

5,  Cross  Rip,  Massachusetts 49 

6,  Succonnesset  Shoal,  Massachusetts 49 

7,  Scotland,  New  York 66 

9,  relief,  second  district 49,50 

10,  Grosse  Pointe,  Michigan 145, 152 

11,  Brenton  Reef,  Rhode  Island 63 

12,  Hog  Island  Shoal,  Rhode  Island 64 

appropriation  a^ked.  31,65 

13,  Bartlett  Reef,  Connecticut 65 

16,  Sandy  Hook,  New  Jersey 66 

17,  relief,  third  district 66 

19,  Ram  Island  Reef ,  New  York 65 

20,  relief ,  third  district 66 

23,  Cornfield  Point,  Connecticut 65 

28,  Galveston,  Texas 116 

29,  Frying-Pan  Shoals,  North  Carolina 104 

34,  Martins  Industry,  South  Carolina 104 

37,  Fenwlck  Island  Shoal,  Maryland 81 

38,  Rattlesnake  Shoal,  South  Carolina 104 

39,  relief ,  second  district 50 

40,  Five-Pathom  Bank,  New  Jersey 81 

41,  Vineyard  Sound,  Massachusetts 49 

42,  Pollock  Rip,  Massachusetts 48 

43,  Trinity  Shoal,  Louisiana _..  116 

44,  Northeast  end  Five-Fathom  Bank,  New  Jersey 80,  81 

45,  Winter-Quarter  Shoal,  Virginia 81 

46,  BushBluflP  Shoal,  Virginia 95 

47,  Great  Round  Shoal,  Massachusetts 50 

48,  Sandy  Hook,  New  Jersey 50,  66 

49,  Cape  Charles,  Virginia 50,  95 

50,  Columbia  River,  Oregon 27,161^173 

51,  Cornfield  Point,  Connecticut 27 

62,  Fenwick  Island  Shoal,  Maryland _ 27 

53,  Frying-Pan  Shoals,  North  Carolina 27 

54,  Martins  Industry,  South  Carolina 27 

55,  Simmons  Reef ,  Lake  Michigan 27,128 

56,  White  Shoal,  Lake  Michigan 27,128 

57,  Grays  Reef,  Lake  Michigan 27,128 
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Light-keepers,  total  number —  7 

Light  stations,  total  number 7 

LilaCj  tender  for  first  district —  27 

report  on  Appendix  No.  1 —  183 

i>i7i/,  tender,  fifteenth  district 179,180 

appropriation  for  steam  launch  asked 32, 180 

Little  GuU  Island,  Michigan 125 

appropriation  asked 32,125 

Little  Diamond  (Hog)  Island  dei)ot,  Maine 44 

Little  River,  Maine 34,35 

appropriation  asked 32,35 

Little  Traverse,  Michigan 120 

Live  Oak  Point  Beacon,  Florida 108 

Lloyd  Harbor,  New  York 59 

Location  of  lights,  changes  in «.  13 

Long  Shoal,  North  Carolina 02 

Lotus,  steam  launch,  eleventh  district .\ 145,155 

Lovells  Island  depot,  Massachusetts 53 

Lowest  bid,  proposed  modification  of  law  as  to  acceptance 19 

Lower  Cedar  Point,  Maryland 89 

Lubec  Channel,  Maine 34 

Ludiiigton,  Michigan 121 

appropriations  asked 32,121 

Ludlam  Beach,  New  Jersey T? 

M. 

Machine  and  lamp  shop,  Boston,  Massachusetts —  63 

McWilliams  Point  Shoal,  North  Carolina 94 

3f(u7/*ofio,  tender,  twelfth  district. 156,167 

Mahan,  Capt.  Frederick  A 30 

Mahon  River,  Delaware 78 

Mamajuda,  Michigan 140 

and  Grassy  Island,  fisheries -.--  142 

Manana  Island,  Maine 40 

Mangrove  Point  Beacon,  Florida 108 

Manitowoc,  Wisconsin 123 

Man-o'-war  Rock,  New  York 59 

Maiuanitay  tender,  thirteenth  district 166,175 

Maple^  tender,  for  fifth  district ,.  27 

Marblehead,  Ohio 140 

Mare  Island,  California 158 

Marigold  J  tender,  for  eleventh  light-houso  district 146, 164 

Marquette,  Michigan 149 

Marshall  Point,  Maine 40 

Martins  Industry  light-ship.  No.  34,  South  Carolina 104 

No.  54 

Maryland  Point,  Maryland 

Matinicus  Rock,  Maine 

appropriation  asked 32, 

Maumee  Bay,  Ohio ] 

buoy  depot ; 

Maurice  River,  New  Jersey — 
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Members  of  Light-House  Board,  June  30, 1891 3 

changes  during  fiscal  year 30 

M^nasha,  Wisconsin 127 

appropriation  asked 32,  127 

Menominee,  Michigan l 127 

Milwaukee,  Wisconsin '     123 

Mispillion  Creek,  Delaware 78 

Miatletoef  tender,  third  district 55,  74 

Mobile  ship-channel,  Alabama 114 

appropriation  asked 32,114 

Monomoy  Point,  Massachusetts 47 

Monroe,  Michigan 140. 

Montauk  Point,  New  York 57 

Moose  Peak,  Maine - 36 

Moose-a-bec  Reach,  Maine 36 

Mount  Cornelia,  Florida 102 

appropriation  asked 32, 102 

Mount  Desert,  Maine > 37 

Muskegon,  Michigan 122 

Myrtle,  tender f  first  and  second  districts 33,45,53 

N. 

Nantucket  New  South  Shoal  light-ship,  No.  1,  Massachusetts ..--.  49 

appropriation 

asked. .-1--  32,49 

Narrows,  Boston  Harbor,  Massachusetts ^ 46 

Navigable  rivers,  lighting  bridges  over,  legislation  aakod 20 

Necessary  new  structures,  clause  covering,  to  be  included  in  appropri- 
ation for  repairs  and  incidental  expenses a 21 

Nettle,  steam  launch,  third  district 1 55,75,97 

New  buoys  established 13,14 

Newburyport  Harbor,  Massachusetts 45 

New  Castle  (front),  Delaware 78 

New  Dungeness,  Washington 171 

New  fog  signals  established  during  the  year ^ 10,11 

New  lights  established  during  the  year 7-10 

New  London  depot,  Connecticut 71 

New  London  Harbor,  Connecticut 67 

Newjwrt  Harbor,  Rhode  Island 56 

Newjjort  Wharf ,  Vermont 61 

Newport  News  Middle  Ground,  Virginia 87 

New  structures,  necessary 21 

New  works  authorized 20 

New  York  Slough,  California _ 158 

appropriation  asked 32. 158 

^araRiver  range,New  York « 136 

ith  district,  statistics  of 119 

•th  Dumpling,  New  York 57 

:th«wt  End  Five-Fathom  Bank  lig-ht-ship,  No.  44,  Now  Jersey 80,  81 

pth  Head,  Cape  Disappointment,  Washington ITO 

appropriation  asked ...  32, 170 

rth  Hero,  Vermont •    62 
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North  Landing  River  beacons,  Virginia - 91 

North  Paesage  (Round  Island),  Michigan 147 

appropriation  asked 32, 147 

North  River  Bar  beacons,  North  Carolina 91 

O. 

Oak  Point  Shoal  and  Bay  State  Shoal,  New  York 133 

appropriation  asked  . .  31, 133 

OflBoers  in  charge  of  light-house  districts,  June  30, 1891 3 

Oil  houses  at  light-stations,  necessity  for 19 

appropriations  asked 19,32 

in  ninth  district 128 

eleventh  district 152 

Olcott,  New  York 135 

Old  Mackinac  Point,  Michigan 119 

Old  Orchard  Shoal,  New  York 59 

Old  Point  Comfort,  Virginia... 87 

Oswego,  New  York 134 

Oswego  Breakwater,  New  York 134 

appropriation  asked « 32,134 

Outer  Diamond  Shoals,  off  Cape  Hatteras,  North  Carolina 90 

Pages  Rock,  Virginia 88- 

Pamlico  Point,  North  Carolina 93 

Parwy,  tender,  eighth  district _ 114,117 

Paris  Island  Range,  South  Carolina 99 

Pass  Manchac,  Louisiana _ _  115 

Patos  Island,  Washington _ 171 

Patrol  steamer,  St.  Marys  River,  Michigan 151 

appropriation  asked 32,151 

Pemaquid  Point,  Maine 40 

Pensacola  buoy  depot,  Florida 112 

Pent  Water  (front),  Michigan 122 

Personnel  of  Board,  changes 30 

Petit  Manan,  Maine _._ _ 36 

Pharos,  tender,  sixth  district ; 98,105 

Pipe  Island,  Michigan _ 147 

Plum  Island,  New  York 67 

Point  Adams,  Oregon 170 

Point  Arguello,  California 157 

appropriation  asked _ 32,157 

Pointe  aux  Barques,  Michigan 146 

Pointaux  Roches,  New  York 61 

Point  Betsey,  Michigan ^'^* 

Point  Buchon ,  California • 

appropriation  asked 32. 

Point  Hueneme,  California 

Point  Iroquois,  Michigan 

Point  Isabel,  Texas 

Point  Judith,  Rhode  Island 

Point  Loma,  California 
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Point  Lookout  depot,  Maryland 95 

Point  No  Point,  Maryland 89 

appropriation  asked : 32, 89 

Point  No  Point,  Washington 171 

Point  Pinos,  CJalifomia 158 

appropriation  asked ^ - 33.158 

Point  Reyes,  California 159 

Point  Sur,  California 158 

Pollock  Rip  light-ship,  No.  42,  Massachusetts -  48 

Pork  Point,  North  Carolina 92 

appropriaHon  asked 32,  92 

Portage  Lake  Harbor ,  Michigan 121 

appropriation  asked 32, 121 

Portland  Harbor,  Maine 41 

Portland  Head,  Maine 40,41 

Portemouth  de})ot,  Virginia 96 

Port  Clinton,  Ohio - 140 

Porte  des  Morts,  Wisconsin 124 

appropriation  asked 33,  124 

PortEads  depot,  Louisiana 117 

Port  Penn  (rear),  Pennsylvania 78 

Post-lights,  number  on  Western  rivers 7,  177,  179,  181 

Hudson  River,  New  York 61 

East  River,  New  York 59 

Connecticut  River,  Connecticut ^         58 

Thames  River,  Connecticut 57 

Cape  Pear  River,  North  Carolina 99 

Savannah  River,  Georgia 100 

8t.  Johns  Hi ver,  Florida 103 

Indian  River,  Florida 103 

Infourteenth  district i 177 

fifteenth  district 179 

sixteenth  district 181 

Columbia  River,  Oregfon 168,172 

Willamette  River,  Oregon 168,172 

Puget  Sound,  Washington 168,172 

Pottawatomie,  Wisconsin 124 

Presque  Isle,  Michigan 146 

Presqu'ile,  Pennsylvania 137 

Presqu'Ue,  Pennsylvania,  pierhead 137 

appropriation  asked 32, 137 

Princess  Bay,  New  York 60 

Private  lights  and  buoys,  prohibition  recommended 18 

Proposals,  lowest  bid,  modification  of  law 19 

Prospect  Harbor ,  Maine 37 

^*  Soimd  post-lights,  Washington 168,172 

appropriation  asked 32, 172 

Gorda,  California ^-  160 

appropriation  asked 32, 160 

,  tender,  third  district 55,74,112 
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^  *^oint,  Massachusetts 46 

•—,  Wisconsin 123 
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Bam  Inland,  Maine 40 

Ram  Island  Reef  light-ship,  No.  19,  New  York 65 

Rattlesnake  Shoal  light-ship ,  No .  38 ,  South  Carolina 104 

Red  Beacon,  Florida 108 

Relief  light-ship.    (See  Light-ships.) 

Repairs  and  incidental  expenses ,  appropriation  asked 22,30 

should  include   necessary   new  struc- 
tures   21 

insufficiency  of  previous  appropriations  22 

necessity  for  increased  appropriation..  22 
duties  ^n  imported  articles  should  be 

included - -  22  * 

Repairs  of  light-houses,  in  first  district -  42 

second  district -  48 

third  district " 63 

fourth  district 80 

fifth  district U 

sixth  district -"1 104 

seventh  district 110 

eighth  district 116 

ninth  district 127 

Henth  district 143 

eleventh  district 151 

twelfth  district 161 

thirteenth  district 173 

Rivers,  appropriation  for  lighting,  asked 30 

number  of  laborers  in  charge  of  1  igh  ts  on  western 7 

number  of  lights  on  western 7 

lighting  bridges  over,  legislation  asked i 20 

Roanoke  Marshes,  North  Carolina 92 

Rock  Island,  New  York 133 

Rock  Island  buoy  depot,  New  York 143 

Rose  Island,  Rhode  Island 56 

Rockland  Lake,  New  York 60 

appropriation  asked 22,60 

Roe  Island,  California 158 

Round  Island,  Michigan 147 

appropriation  asked 32,147 

Round  Island,  Mississippi 115 

Buby,  steam  barge 131,154 

Running  lights,  proper  power  of  29 

report  on  intensity,  Appendix  No.  3 209 

Saddleback  Ledge,  Maine 37 

Saginaw  River,  front  and  rear,  Michigan 146 

Sailing  tenders,  number 1 

St.  Augustine,  Florida 2 

St.  Catherine  Sound,  Georgia ) 

appro|n*iation  asked 32     ) 

St.  Clair  Flats  Canal,  Michigan » 

St.  Clair  River  lights,  Michigan 5 

■   electric  lights J 


i 
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St,  George  Reef ,  California 160,161 

St.  Johns  River,  Florida,  post-lights 103< 

St.  Joseph,  Michigan,  buoy  and  supply  depot 130 

St.  Joseph  pierhead,  Michigan 12i 

appropriation  asked 32, 122 

St.  Joseph  Point,  Florida 109' 

appropriation  asked 32, 10^ 

St.  Martin  Island,  Michigan ^   125. 

appropriation  asked 32,125 

■'    St.  Marys  Island,  Alaska - 1^2 

appropriation  asked 32,172 

St.  Marys  River,  Michigan 148^ 

appropriation  asked 32,148^ 

patrol  steamer 151,154 

appropriation  asked 32, 151 

St.  Simon,  Georgia 101 

appropriation  asked 32, 101 

Salaries  of  keepers,  appropriation  asked 23,30 

Salisbury  Beach,  Massachusetts 45 

Salmon  River,  New  York 134 

Sand.Key,  Florida 107 

Sandy  Hook,  New  Jersey,  electric-buoy  station 68, 69 

light-ship,  No.  16 66 

light-ship,  No.  48 50,66. 

Sandy  Neck,  Massachusetts 47 

San  Clemente  Island,  California 161 

San  Luis  Obispo,  California • 157 

Sapelo  Range,  Georgia 100 

Savannah  River  post-lights,  Georgia 100 

Saybrook  Breakwater,  Connecticut 57 

Schooner  Ledge,  Pennsylvania 79 

Schuylkill  River,  Pennsylvania ,  79- 

Scituate  Breakwater,  Massachusetts 46 

Scotland  light-ship,  No.  7 66 

Seawall  at  Staten  Island  depot,  New  York 71 

appropriation  asked 32,71 

^    Second  district,  statistics  of 45 

Seul  Choix  Pointe,  Michigan 125 

appropriation  asked 32,125 

Seventh  district,  statistics  of 106 

Sharkfin  Shoal,  Maryland RD 

•    Sharpie,  fifth  district. 86,97 

Sharps  Island,  Maryland 89 

Sheboygan,  Wisconsin 12.1 

Sheffield  Harbor,  Connecticut 58 

appropriation  asked 32,59 

S     .»<rood  Point,  Wisconsin 127 

S     mecockBay,  New  York 59 

S     "» Channel,  Mobile  Bay,  Alabama 114 

appropriation  asked 32, 114 

S     ^  _i  thirteenth  district---.. 175 

S     vellul  Shoal  light-ship.  No.  3,  Massachusetts 4K 

S     -ions  Reef  light-ship,  No.  55,  Michigan 27,119,128 
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Sixteenth  district,  Btatisticsof - Kl 

tender  Joseph  He  tu-y 181,182 

Sixth  district,  statistics  of 96 

SkUligallee,  Michigan 119 

Somers  CJove,  Maryland 88 

South  Bass  Island,  Ohio. 140 

appropriation  asked 32,140 

Soutk Fox  Island,  Michigan. ._ 130 

appropriation  asked 32»130 

South  Hero,  Vermont _ 62 

South  Pass,  Louisiana 115 

South  Pass,  East  Jetty,  Louisiana _ 115 

Southwest  Ledge,  CJonnecticut 58 

Southwest  Pass,  Louisiana 115 

Southwest  Reef,  Louisiana _ 116 

Sow  and  Pigs  (Vineyard  Sound)  light-ship,  No.  41,  Massachusetts 49 

Special  works,  estimates 31,32 

Spectacle  Reef,  Michigan 147 

SpUtRock,  New  York _ 62 

Spring  Point  Ledge,  Maine 41 

appropriation  asked.. 32,42 

Squan  Inlet,  New  Jersey W, 

Squaw  Island,  Michigan 125 

S,  S.  Hudson,  schooner,  temporary  light-ship 81 

State  Ledge,  Massachusetts 46 

appropriation  asked 32,46 

S taten  Island  depot.  New  York ,  description,  operations,  etc 70 

necessity  for  enlarging  facilities 70 

seawall 71 

appropriation  asked - 32,71 

ice  house _ * 71 

Statistics  of  aids  to  navigation  for  year  ending  June  30, 1891 7,16 

Statue  of  Liberty  Enlightening  the  World,  New  York _ 60 

appropriation  asked  32, 60 

St^jam  launches,  number 7 

for  tender  Lily»  appropriation  asked 32 

BoM'^u^^  (naphtha),  third  district 55,74 

Steam  tenders,  number 7 

Stonington  Breakwater,  Connecticut 57 

Stony  Point,  Michigan 141 

Stony  Point,  New  York 60 

Structures  at  light  stations,  inexpensive,  legislation  asked 21 

Sturgeon  Bay  Canal,  Wisconsin _ 124 

appropriation  asked 32,124 

Stuyvesant,  New  York 81 

Succonnessett  Shoal  light-ship,  No.  6,  Massachusetts _ 40 

SuUivans  Island  ranges,  South  Carolina & 

Superior  Bay,  Wisconsin 0 

appropriation  asked 32     ^ 

Supplies  of  light-houses,  appropriation  asked ?     0 

insuflSciency  of  previous  appropriations I 

necessity  for  increased  appropriation 1 

duties  on  imported  articles i 
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Survey  of  light-house  sites  in  first  district 42 

second  district 48 

appropriation  asked 30 

Swan  Point  Bar,  Maryland ,  appropriation  asked 32, 90 

T. 

• 

Tampa  Bay,  Florida 109,110 

Tarpaulin  Ck)ve,  Massachusetts 47 

Tarrytown,  New  York 60 

Tawas,  Michigan 146 

Technical  books  for  Light-House  Establishment 27 

Temporary  changes  in  aids  to  navigation 14,15 

Tenders  in  first  district.  Iris,  Myrtle 33,44 

second  district.  Azalea,  Verbena,  Myrtle,  Qeranium 45, 53 

third  district,  Armeria,  Cactus,  Putnam,  Mistletoe,  John  liodg- 

era,  Qrace  Darling,  Gardenia,  Nettle,  Bouquet 65, 71 

fourth  district,  Zizania 76,84 

fifth  district,  Holly,  Jessamine,  Violet,  Bramble,  Thistle,  and  a 

sharpie - 86,96,97 

sixth  district,  Wistaria,  Phxiros 98,105 

seventh  district.  Laurel,  Arbutus,  Clover 106,112,113 

eighth  district.  Pansy,  Arbutus,  Clover 1 14, 117 

ninth  district,  DoAKa i 119,13a 

appropriation  for  new  asked 32 

tenth  district,  Haze _ 132,144 

eleventh  district,  Warrington,  Lotus,  Marigold 145,154,155 

twelfth  district,  MadroVio,  Hazel -•_.  156,167 

thirteenth  district,  Manzanita .'-..  168, 175 

fourteenth  district,  Qoldenrod 177,178 

fifteenth  district,  lAly 179,180 

sixteenth  district,  Joseph  Henry 181,182 

number  in  service 7 

Tenders,  new,  Lilac,  Columbin£,  Amaranth,  and  Maple 27 

for  ninth  district,  appropriation  asked 32, 131 

Tenth  district,  statistics  of 132 

Thames  River,  CJonnecticut,  post-lights 57 

Thimble  Shoal,  Virginia 87 

Third  district,  statisticsof 55 

Thirteenth  district,  statisticsof j 168 

Thirty-Mile  Point,  New  York 135 

27iis«te,  tender  fifth  district... 86,97 

Thunder  Bay  Island,  Michigan 146 

TibbettsPoint,  New  York.. 133 

appropriation  asked 32, 133 

Tiger  Island,  FJorida 101 

amook  Bock,  Oregon 170 

g^e  Point  depot,  Oregon 174 

appropriation  asked 31,175 

tugas  buoy  de})ot,  Florida Ill 

nidad  Head,  California 160 

nity  Shoal  light-ship.  No.  43,  Louisiana 116 

;ker  Beach,  New  Jersey 76 

^er  Beach  buoy  depot.  New  Jersey 83 
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Turn  Point,  Washington 171 

Twelfth  district,  statistics  of -  156 

Twin  River  Point,  Wisconsin - -  12i 

Two  Harbors,  Minnesota 1 150 

Tybee  Knoll  Cut  range,  Georgia 100 

IT. 

Umpqua  River,  Oregon 169 

V. 

Verbenu,  tender,  second  district 45,53 

Vineyard  Sound  light-ship.  No.  41,  Massachusetts — .  49 

Violel,  tender,  fifth  district..: 86,96 

W. 

Waackaack  (rear).  New  Jersey 59 

WarringUmy  tender,  eleventh  district 119,131,145,154 

Warwick,  Rhode  Island.--'- 56 

appropriation  asked 32,56 

Washington  depot.  North  Carolina 96 

Watch  Point,  Vermont 62 

Watts  Island,  Virginia 88 

West  Chop,  Massachusetts - 47 

West  Sister  Island,  Ohio , 140 

Western  rivers,  total  number  of  lights 7,177,179,181 

pocket  list  of  lights 178 

Whistling  buoys  in  position 7 

discontinued  d  uring  the  f] seal  year 14 

established  during  the  fiscal  year 13, 14 

in  position  in  first  district : 11 

second  district 45,  52 

third  district ...-  •  55 

fourth  district - 76 

fifth  district 86 

sixth  district 98 

seventh  district 106 

eighth  district 114 

twelfth  district 156,  165, 166 

thirteenth  district 168, 174 

White  Fish  Point,  Michigan 148 

Whitehead,  Maine 39 

buoy  depot 44 

White  Shoal,  Lake  Michigan,  light-ship  No.  56 27, 119, 128 

Willamette  River,  post-lights  on 168 

Wilson  Harbor,  New  York 135 

appropriation  asked .•. 32, 135 

Windmill  Point,  Michigan ^^^ 

Windmill  Point,  Vermont 

Windom,  Hon.  William,  death  of - 

Wing  Dam,  No.  10,  post-light,  Georgia 1 

Winter  Harbor,  Maine 

Winter-Quarter  Shoal  light-ship,  No.  45,  Virginia 

Trwtana,  tender,  sixth  district 98,1' 
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Wolf  Island  rangfe,  Georgia - 101 

Woods  HoU  depot,  Massachusetts 53 

W reck  ofthePatoiwelight-ship 162 

Wreck  of  the  tScoiland  light-ship,  No.  7,  New  York.    (See  Scotland  light- 
ship.) 

WreckPoint,  North  Carolina - 94 

appropriation  asked ^ 32,04 

Y. 

Yaquina  Bay,  Oregon 169 

appropriation  asked 32,169 

Yerba  Buena  Island  depot,  California 167 

Z. 

Zizania^  tender,  fourth  district 76184 
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LIGHT-HOUSE  BOARD  OF  THE  UNITED  STATES. 

Orgaalse4  hi  ewiftntflgr  U  ll»  act  of  CMgrttf  aff r*f«i  l«ff«it  SI,  IMS. 


LIST  OF  MEMBERS  ON  JULY  1,  1892. 

Hon.  Charles  Foster,  Secretary  of  the  Treasury,  «r  offloio  president. 

Mr.  Walter  S.  Franklin. 

pommander  George  W.  Coffin,  U.  S.  Navy. 

Vrot  Thomas  C.  Mendenhall,  Saperintendent  of  the  U.  8.  Coast  and  Geodetic 

Surrey. 
Capt.  Henry  L.  Howison,  U.  8.  Navy. 
Rear-Admiral  James  A.  Greer,  U.  S.  Navy. 
Capt.  Frederick  A.  Mahan,  Corps  of  Engineers,  U.  S.  Army. 
Liettt.  Col.  Georor  H.  Elliot,  Corps  of  Engineers,  U.  S.  Army. 
Col.  Oswald  H.  Ernst,  Corps  of  Engineers,  U.  S.  Army. 

EXECUTIVE  MEMBERS  OF  THE  BOARD. 

C%atrma».— Rear-Admiral  James  A.  Greer,  U.  S.  Navy.- 

Ifaval  iSccretery.— Commander  George  W.  Coffin,  U.  S.  Navy. 

£nffineer  Secretary  .—Cs^^^t.  Frederick  A.  Mahan,  Corps  of  Engineers,  U.  S.  Army. 

OFFICERS  IN  CHARGE  OF  LIGHT-HOUSE  DISTRICTS. 

First  District. 

Inspector, — Commander  Frank  Wildes,  U.  S.  Navy,  Portlaod,  Me. 
.    Sngineer, — ^Maj.  William  S.  Stanton,  Corps  of  Engineers,  U.  S.  Army,  to  Decern- 
her  14,  1891;  Maj.  William  R.  Livermore,  Corps  of  Engineers,  U.S.  Army,  Boston 
Mass.,  firora  December  14, 1891. 

Second  District. 

Ifupedor. — Commander  George  F.  F.  Wilde,  U.  S.  Navy,  Boston,  Mass. 

En^neer. — ^Maj.  William  S.  Stanton,  Corps  of  Engineers,  U.  S.  Army,  to  Decern- 
ber  14, 1891;  Maj.  William  R.  Livermore,  Corps  of  Engineers,  U.  S.  Army,  Boston, 
Mass.,  from  December  14, 1891. 

Third  District. 

7iM|wc«iw.— Capt.  Henry  F.  Picking,  U.  S.  Navy,  to  March  3, 1892 ;  Capt.  Winfield 
S.  Schley,  U.  S.  Navy,  Tompkins ville,  N.  Y.,  from  March  3, 1892. 

Engineer.-^Hai,  David  Porter  Heap,  Corps  of  Engineers,  U.  S.  Army,  Tompkins- 
ville,  N.Y. 

Fourth  District. 

# 

Inspector, — Commander  Purnbll  F.  Harrington,  U.  S.  Navy,  Philadelphia,  Pa. 

Engineer, — Capt.  Frederick  A.  Mahan,  Corps  of  Engineers,  U.  S.  Army,  to  De- 
cember 31, 1891;  Capt.  Edward  Maguirs,  Corps  of  Engineers,. U.S. Army, Phila- 
delphia^ Pa.;  from  December  31, 1891. 
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Fifth  District. 

Inspector, — Commander  Charles  J.  Train,  IJ.  S.  Navy,  Baltimore,  Md. 

Engineer, — Capt.  John  C.  Mah.ery,  Corps  of  Engineers,  U.  S.  Army,  to  November 
14, 1891 ;  Capt.  Eric  Bergland,  Corps  of  Engineers,  U.  S.  Army,  Baltimore,  Md., 
from  November  14,  1^1. 

Sixth  District. 

Jfupeofor.— Commander  James  G.  Grbbn,  U.  S.  Navy,  Charleston,  S.  C. 

Engineer. — Capt.  John  C.  Maixery,  Corps  of  Engineers,  U.  S.  Army,  to  November 
14, 1891 ;  Capt.  Eric  Bergland,  Corps  of  Engineers,  U.  S.  Army,  Baltimore,  Md., 
£rom  November  14, 1891. 

Seventh  District. 

J»Mpcc(<w.— Commander  George  R.  Dura^d,  U.  S.  Navy,  to  May  31,  1892;  Com- 
mander William  B.  Newman,  U.  S.  Navy,  Pensacola  Navy  Yard,  ftom  May  31, 1892. 

^n^ifieer.— Maj.  James  B.  Quinn,  Corps  of  Engineers,  U.  S.  Army,  New  Orleans 
La. 

Eighth  District. 

Inspector. — Commander  Dennis  W.  Mullan,  U.  S.  Navy,  New  Orleans,  La. 
Engineer,— lA^y  James  B.  Quinn,  Corps  of  Engineers,  U.  S.  Army,  New  Orleaoay 
La. 

Ninth  District, 

Inspector. — Commander  Nicoll  Ludlow,  U.  S.  Navy,  Chicago,  111. 

Engineer. — ^Maj.  William  Ludlow,  Corps  of  Engineers,  brevet  lieutenant-oolonel, 
U.  S.  Army,  to  Jnne  22, 1892 ;  Col.  Orlando  M.  Poe,  Corps  of  Engineers,  brevet  brig- 
adier>general,  U.  S.  Army,  Detroit,  Mich.,  from  June  22, 1892. 

Tenth  District. 

Jiwp6c(or.— Commander  Edwin  T.  Woodward,  U.  S.  Navy,  Buffalo,  N.  Y. 

Engineer.— Mski.  Lewis  C.  Overman,  Corps  of  Engineers,  U.  S.  Army,  to  December 
30,1891;  Lieut.  Col.  Jarkd  A.  Smith,  Corps  of  Engineers,  U.  S.  Army,  Clev^and, 
Ohio,  from  December  30,  1891. 

Eleventh  District. 

/n^pccfor.— Commander  Oscar  F.  Heyerman,  U.  8.  Navy,  to  June  22, 1892;  Com- 
mander Edwin  T.  Woodward,  U.  S.  Navy,  Detroit,  Mich.,  from  June  22, 1892. 

Engineer. — Maj.  William  Ludlow,  Corps*)f  Engineers,  brevet  lieutenant-colonel, 
U.  S.  Army,  to  June  22, 1892;  Col.  Orlando  M.  Foe,  Corps  of  Engineers,  brevet  brig- 
adier-general, U.  S.  Army,  Detroit,  Mich.,  from  June  22,  1892. 

Twelfth  District. 

Inspector. — Commander  Thomas  Perry,  U.  S.  Navy,  San  Francisco,  Cal. 
Engineer— Mai.  William  H.  Heuer,  Corps  of  Engineers,  U.  S.  Army,  San  Fran- 
cisco, Cal. 

Thirteenth  District. 

Iiwrpccfor.— Lieut.  Commander  William  W.  Rhodes,  U.  S.  Navy,  Portland,  Oregon. 
Engineer.—Msk}.  Thomas  H.  Handbury,  Corps  of  Engineerb,  U.  S.  Army,  Portlandt 
Oregon. 
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FOURTEEKTH  DISTRICT. 

JiMpeeipr.— Commander  Charles  McGregor,  U.  8.  Navy,  to  Angnst  1,  1891;  Lient. 
Col.  William  £.  Merrill,  Corps  of  Engineers,  brevet  colonel,  U.  S.  Army,  to  August 
13«  1891 ;  Commander  Edwin  M.  Shspard,  U.  S.  Kavy,  Cincinnati,  Ohio,  firom  Au- 
gust 13, 1891. 

Engineer, — Lieut.  Col.  William  E.  Merrill,  Corps  of  Engineers,  brevet  colonel, 
U.  8.  Army,  to  December  14,  1891;  M%|.  Amos  Stickney,  Corps  of  Engineers,  U.  8. 
Army,  Cincinnati,  Ohio,  from  January  30, 1892. 

Fiftsbnth  District. 

In^pedor, — Commander  Wiluam  C.  Wise,  U.  8.  Navy,  St.  Louis,  Mo. 
Engineer,— Liieut,  Col.  Charles  B.  8uter,  Corps  of  Engineers,  U.  8.  Army,  St. 
Louis,  Mo. 

Sixteenth  District. 

Jnepeet&r. — Lieut.  Commander  Robert  M.  Berry,  U.  S.  Navy,  Memphis,  Tenn. 
Engineer.— hievLt,  Col.  Charles  E.  Suter,  Corps  of  Engineers^  U.  8.  Army,  St. 
Louis,  Mo. 
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REPORT 


OF 


THE  UNITED  STATES  LIGHTHOUSE  BOARD. 


Tbeasuby  Depabtment, 
Oppiob  op  the  Lioht-House  Board, 

Washington^  D.  C,  November  10,  1892. 

Sib:  The  Light-House  Board  has  the  honor  to  submit,  for  your  in- 
formation and  that  of  Congress^  the  following  report  of  the  work  done 
under  its  direction  during  the  fiscal  year  which  ended  on  June  30, 1892: 

At  the  close  of  the  year  there  were  under  the  control  of  the  Light- 
House  Establishment  the  following-named  aids  to  navigation : 

Light-houBee  and  beacon  lights,  inclading  the  323  post  Ughts  in  the  third, 

fourth,  fifth,  Bixth,  eighth,  twelfth,  and  thirteenth  light-houae  districts 1,255 

Light-ships  in  position '. 32 

Light-ships  for  relief 4 

Electric  bnoys  in  position 7 

Gas  bnoys  in  position .*. 2 

Fog  signals  operated  by  steam  or  hot  air 107 

Fog  signals  operated  by  clockwork 187 

Post  lights  on  the  l^stem  rivers 1,369 

Day  or  unhghted  beacons 420 

Whistling  buoys  in  position 62 

Bell  bnoys  in  position .* 89 

Other  bnoys  in  position,  including  pile  buoys  and  stakes  in  fifth  district  and 

thirty  buoys  in  Alaskan  waters 4, 286 

In  the  construction,  care,  and  maintenance  of  these  aids  to  naviga- 
tion there  were  employed: 

Steam  tenders 30 

Steam  launches 6 

Sailing  tenders 2 

Light-keepers 1 1,136 

Other  employ^  including  crews  of  light-ships  and  tenders 870 

Laborers  in  charge  of  Western  river  lights 1, 248 

NEW  LIGHTS. 

The  following-named  new  lights  were  established  during  the  fiscal 
year: 
South  Bjrother  Islcmd  Ledge  Post  Light,  East  River,  Hew  Torlc. — ^A 

tubi^ar-lantern  light^  July  1, 1891. 
Lawrence  Point  Ledge  Post  Light,  East  River y  N'ew  York. — ^A  tubular- 

lauteru  light,  July  1, 1891. 
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Bush  Bluff  Light'  Vessely  Ifo.  46 j  Elizabeth  Biver^  Virginia. — ^Two  re- 
flector Ughts,  July  16, 1891. 

Oolt  Pier  Post  Light,  Connecticut  Biver,  Connecticut — ^A  tubular-lau- 
teru  light,  July  16, 1891. 

Moosdbec  Beach  Beacon  Light,  entrance  to  Jonesport,  Maine. — ^A  lens- 
lantern  light,  July  20,  189^1. 

Saugerties  Creek  South  Dike  Post  Lightj  Hudson  Biver^  New  York. — 
A  tubular-lantern  light,  July  22, 1891. 

Oreat  Bound  Shoal  Light-Vessel,  Ifo.  47,  eastern  entrance  to  N^antucket 
Sound,  Massachusetts, — ^Two  reflector  lights,  July  28, 1891. 

Pistol  Point  Post  Light,  Connecticut  Biver,  Connecticut. — ^A  tubular- 
lantern  light,  July  30,  1891. 

Sandy  Hook  Light-  Vessel,  No.  48,  entrance  to  New  York  Bay,  New 
York. — Two  reflector  lights,  August  1, 1891. 

Esopus  Island  Post  Light,  Hudson  Biver,  New  York. — ^Two  tabular- 
lantern  lights,  August  21,  1891. 

Watch  Point,  Lake  Champlain]   Vermont. — ^A  tubular-lantern  lights 
September  5, 1891. 

Batton  Island  Post  Light,  No.  2,  St.  Johns  Biver,  Florida. — ^A  tabular- 
lantern  light,  September  26, 1891. 

Devils  Island,  Lake  Superior,  Wisconsin. — A  fourth-order  light,  Sep- 
tember 30, 1891. 

Simmons  Beef  Light-  Vessel,  No.  55,  Lake  Michigan,  Michigan. — ^Two 
groups  of  lens-lautern  lights,  October  22, 1891. 

White  Shoal  Light-  Vessel,  No.  56,  Lake  Michigan,  Michigan.-^TvfO 
groups  of  lens-lantern  lights,  October  22, 1891. 

Grays  Beef  Light-Vessel,  No.  57,   Lake  Michigan,,  Michigan. — T\fo 
groups  of  lens-lantern  lightq,  October  22, 1891. 

Pleasure  Isla/nd  Post  Light,  Hudson  Biver,  New  York. — A  tubular- 
lantern  light,  October  31, 1891. 

Covells  Folly  Post  Light,  Hudson  Biver,  New  York. — A  tubular-lan- 
tern light,  October  31, 1891. 

Cape  Charles  City  Bange  Lights,  Chesapeake  Bay,    Virginia. — ^Two 
lens-lantern  lights,  October  31, 1891. 

Cape  Charles  City  Harbor,  Chesapeake  Bay,  Virginia.-^Two  tubular- 
lantern  lights,  October  31, 1891. 

Bouse  Point  Pierhead,  Lake  Champlain,  New  York. — A  tubular-lan- 
tern light,  November  10,  1891. 

Otter  Creek,  Lake  Champlain,   Vermont. — A  tubular-lantern  light, 
November  10, 1891. 

Oreenbury  Point  Shoal,  entrance  to  Annapolis  Harbor,  Maryland. — ^A 
fourth-order  light,  November  16, 1891. 

Kewaunee  Pierhead  Ba/nge  (front).  Lake  Michigan,  Wisconsin. — ^A  tu- 
bular-lantern light,  November  15, 1891.  • 

Wamsutta  Mill,  New  Bedford  Harbor,  Massachusetts. — ^An  electric 
light,  December  31, 1891. 


1992.  REPORT   OF   THE   LIGHT-HOUSE   BOARD.  9 

Grant  Farm  (upper)  Post  Light,  JS'o,  PJ,  Indian  River,  Florida. — A 
tubular-lantern  light,  December  31, 1891. 

Crawford  Point  Post  Light,  JSTo.  15^,  Indian  River,  Florida. — A  tubu- 
lar-lantern light,  December  31, 1891. 

Taylor  Creek  Post  Light,  No.  22^,  Indian  River,  Florida. — A  tubular- 
lantern  light,  December  31,  1891. 

Destruction  Island,  seaooa^st  of  Washington. — ^A  first-order  light,  Jan- 
uary 1,  1892. 

Bailey  Point  Post  Light,  No.  2,  Thames  River,  Connecticut. — A  tubu- 
lar-lantern light,  March  29, 1892. 

Scotch  Cap  Post  Light,  No^  1,  Thames  River,  Connecticut, — A  tubular, 
lantern  light,  March  29,  1892. 

Cow  Point  Post  Light,  No.  4,  Thames  River,  Connecticut. — A  tubular- 
lantern  light,  March  29,  1892. 

Ice  Home  Post  Light,  No.  3,  Thames  River,  Connecticut. — A  tubular- 
lantern  light,  March  29,  1892. 

Bartlett  Point  Post  Light,  No.  5,  Thames  River,  Connecticut. — A  tubu- 
lar-lantern light,  March  29, 1892. 

Comstock  Wharf  Post  Light,  No.  7,  Thames  River,  Connecticut. — ^A 
tubular-lantern  light,  March  29, 1892. 

Allyn  Point  Post  Light,  No.  6,  Thames  River,  Connecticut. — ^A  tubular- 
lantern  light,  March  29,  1892. 

Long  Rea^h  (lower)  Post  Light,  No.  8,  Thames  River,  Connecticut. — A 
tubular-lantern  light,  March  29,  1892. 

Long  Reach  (upper)  Post  Light,  No.  9,  Thames  River,  Connecticut. — ^A 
tubular-lantern  light,  March  29, 1892. 

Stoddards  Old  Bock  Post  Light,  No.  10,  Thames  River,  Connecticut. — 
A  tubular-lantern  light,  Mar^  29,  1892. 

Waldens  Island  Post  Light,  No.  12,  Thames  River,  Connecticut. — ^A 
tubular-lantern  light,  March  29, 1892. 

Mohegan  Bike  Post  Light,  No.  14,  Thames  River,   Connecticut. — A 
tubular-lantern  light,  March  29, 1892. 

Indian  Hill  Post  Light,  No.  11,  Thames  River,  Connecticut. — A  tubu-; 
lar-lantern  light,  March  29,  1892.  ' 

Pride  Pier  Post  Light,  No  10 ^  Thames  River,  Connecticut. — A  tubular- 
lantern  light,  March  29,  1892. 

Burnt  House  Pier  Post  Light,  No.  18,  Thames  River,  Connecticut. — A 
tubular-lantern  light,  March  29, 1892. 

Perche  Rock  Post  Light,  No.  13,  Thames  River,  Connecticut. — A  tubu- 
lar-lantern light,  March  29,  1892. 

Sand  Pier  Post  Light,  Np.  15,  Thames  River,  Connecticut. — A  tubular- 
lantern  light,  March  29, 1892. 

^Lower  Coal  Bock  Post  Light,  No.  20,  Thames  River,  Connecticut. — A 
tubular-lantern  light,  March  29,  1892. 

St.  Joseph  Pierhead  Range  (front),  Lake  Michigan,   Michigan. — ^A 
tubular-lantern  light  (reestabllBhed)  March  31^  1892. 
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Ordssp  Point  Middle  Ground  Post  lAght^  Tfo;  34 j  8t.  Johns  Siver^ 
Florida. — A  tubalar-lantem  light,  aboat  April  12, 1892. 

Columbia  River  Light-  Vessely  No.  50 j  entrance  to  Columbia  Biver,  Wash- 
ington.— Two  reflector  lights,  April  15, 1892. 

8eul  Choix  Pointe^  Lake  Michigan^  Michigan. — ^A  fourth-order  light, 
April  15,  1892. 

Tv>o  Harbors^  Lake  Superior j  Minnesota. — ^A  fourth-order  light,  April 
15, 1892. 

Sheboygan  Pierhead  Range  (front),  Lake  Michigan^  Wiscansin. — ^A  lens- 
lantern  lights  April  25,  1892. 

Mc  Williams  Point  Shoal,  Pamlico  River j  North  Carolina. — ^A  tubular- 
lantern  light,  May  16,  1892. 

NEW  FOa  SIGNALS. 


Daring  the  fiscal  year  fog  signals  were  established  at  the  following- 
named  existing  light-stations : 
Hendricks  Head,  entrance  to  Sheepscot  River,  Maine. — ^A  bell  struck 

by  machinery,  July  15, 1891. 
Sandy  Hook  Light-  Vessel,  No.  48,  entrance  to  New   York  Bay^  New 

York. — ^A  12-inch  steam  chime- whistle,  August  1, 1891. 
Point  Betsey y  east  shore  of  Lake  Michigan,  Michigan. — ^A  10-inch  steam 

whistle,  December  31, 1891. 
Sandy  Hook,  entrance  to  New  York  Bay,  New  Jersey. — ^A  .bell  struck 

by  machinery,  March  31,  1892. 
The  following-named  new  fog  signals  were  established  during  the 
fiscal  year: 
Bush  Bluff  Light-  Vessel^  No.  4^,  Elizabeth  River,  Virginia. — ^A  12- 
inch  steam  whistle,  July  15,  1891. 
Oreat  Round  Shoal  Light-  Vessel,  No.  47,  eastern  entrcmce  to  Nantud^ 

Sound,  Massa^hursetts. — ^A  12-inch  steam  chime- whistle,  July  2Sj 

1891. 
Devils  Island,  Apostle  Group,  Lake  Superior,  Wisconsin. — A  lO-inch 

steam  whistle,  September  30, 1891. 
Simmons  Reef  Light-  Vessel,  No.  55,  north  end  of  Lake  Michigan,  Mieh^ 

igan. — A  6-inch  steam  whistle,  October  22,  1891. 
White  Shoal  Light-  Vessel,  No.  56,  north  end  of  Lake  Michigan,  Michi- 
gan.— A  6-inch  steam  whistle,  October  22, 1891. 
Orays  Reef  Light-  Vessel,  No.  57,  north  end  of  La}^  Michigan,  Mi^fhi- 

gan. — A  6-inch  steam  whistle,  October  22,  1891. 
Oreenbury  Point  Shoal,  entrance  to  Annapolis  Harbor,  Maryland. ^A 

bell  struck  by  machinery,  ISTovember  15, 1891. 
Destruction  Island,  seacoast  of    Washington.— A,  first-class    steam 

siren,  November  15, 1891. 

St.  George  Reef,  seacoast  of  California.— A  12-iuch  steam  whiatlet 
December  1, 1891.  - 
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Columbia  River  Light-Vessel^  JVb.  50^  entrance  to  Columbia  River j 
Washmgton. — ^A  12-inch  steam  whistle,  Ai)ril  15,  1892. 

Two  HarborSy  north  shore  of  Lake  Superior^  Minnesota, — A  lO-inch 
steam  whistle,  April  15, 1892. 

LIGHTS  DISCONTINUED. 

The  following-named  lights  were,  in  the  coarse  of  the  fiscal  year, 
discontinued : 

Wreck  of  the  Palestine  Light-  Vessel^  entrance  to  San  Francisco  Bay^ 
California. — Two  tubular-lantern  lights,  July  23, 1891. 

Relief  Light-  Vessel^  No.  9,  Or  eat  Round  Shoal^  eastern  entrance  to  Nan- 
tucket Sound,  Massadiusetts^ — A  reflector  light,  July  28, 1891. 

Sandy  Hook  Light-  Vessel,  No.  16,  entrance  to  New  York  Bay,  New 
York. — A  reflector  light,  August  1, 1891. 

St.  Joseph  Pierhead  (front).  Lake  Michigan,  Michigan. — A  tubular- 
lantern  light,  October  31, 1891. 

Flood  Rock  Post  Light,  East  River,  New  York. — ^Two  tubular-lantern 
lights,  November  10,  1891. 

OreenJyary  Point,  entrance  to  Annapolis  Harbor,  Maryland. — ^A  sixth- 
order  light,  November  15, 1891. 

Fairhaven  Bridge,  New  Bedford  Harbor,  Massachusetts. — A  reflector 
light,  March  31,  1892. 

Hendricks  Point  Post  Light,  No.  30,  St.  Johns  River,  Florida. — ^A 
tubular-lantern  light,  about  April  12,  1892. 

Long  Reach  {lower)  Post  Light,  No.  8,  Tlmmes  River,  Connecticut. — A 
tubular-lantern  light,  about  April  27, 1892. 

FOG  SIGNAL  DISCONTINUED. 

The  following-named  fog  signal  was  discontinued  during  the  fiscal 
year: 

GastU  Hill,  entrance  to  Narragansett  Bay,  Rhode  Island. — A  bell 
struck  by  machinery,  November  30, 1891. 

CHANGES  IN  LIGHTS. 

During  the  fiscal  year  the  following  changes  were  made  in  existing 
ligbts: 

Sampit  River,  Winyah  Bay,  South  Carolina. — ^Changed  from  a  fixed 
white  light  to  a  fixed  red  light,  July  20,  1891. 
•  Croatan,  Croatan  Sound,  North  Carolina. — Changed  from  a  fixed  white 
light  to  fixed  white  with  a  fixed  red  sector  between  the  bearings, 
from  seaward,  NW.  |  N.  and  W.  J  N.,  July  30, 1891. 

Roanoke  Marshes,  Pamlico  Sound,  North  Carolina. — Changed  from 
fixed  red  to  fixed  white  with  a  fixed  red  sector  between  the  bear- 
ings, from  seaward,  S.  ^  E.  and  S.  ^  E.,  July  30, 1891. 
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Vineyard  Sound  LighUVessel,  No.  41^  western  entrance  to  Vineyard 
Sound  J  Mdssachusette.'-Ghsi.iLged  from  two  fixed  white  lights  to 
two  fixed  red  lights,  August  12, 1891. 

Portaife  River ^  Lake  Superior,  Jlftc^i^aw.— Changed  from  a  fixed  white 
light  varied  by  a  red  flash  every  two  minutes  to  a  fixed  white 
light  varied  by  a  i*ed  flash  every  minute,  August  16, 1891. 

Taufos  (Ottawa),  Lake  iTwrow,  JficAi^an.— Changed  from  a  flashmg 
light  of  the  fifth  order  to  an  occulting  light  of  the  fourth  order, 
August  31, 1891. 

Menominee  Pierhea4,  Oreen  Bay,  Michigan. — Changed  from  a  fixed  red 
light  of  the  fifth  order  to  a  fixed  red  light  of  the  fourth  ordw, 
September  10, 1891. 

Porte  des  Morts  {Pilot  Island),  entrance  to  Oreen  Bay,  WiscanM,— 
Changed  from  a  flashing  white  light  every  minute  to  a  fixed  red 
light,  September  15^^1891. 

Alligator  Reef,  Florida  Reefs,  Florida. — ^Changed  to  a  flaBhing  white 
and  red  light,  every  third  flash  red,  from  S  W.  by  W.  i  W.  through 
southward  to  NE.  i  E.,  and  from  NE.  by  E.  $  E.  through  north- 
ward to  SW.  i  S.;  flashing  red  throughout  the  intervening  sec- 
tors; interval  between  flashes  five  seconds,  September  3Q,  189L 

Sand  Key,  Florida  Reefs,  Florida. — Changed  to  a  fixed  white  light 
for  one  minute,  varied  in  the  next  minute  by  a  white  flash  of  ten 
seconds'  duration,  preceded  and  followed  by  partial  eclipses  of 
twenty-five  seconds,  from  W.  |  S.  through  southward  to  BNB.  J 
E.  and  from  E.  i  N.  through  northward  to  SW.  J  W.;  fixed  red 
for  one  minute,  varied  in  the  next  minute  by  a  red  flash  of  teo 
seconds'  duration,  preceded  and  followed  by  partial  eclipses  of 
twenty-five  seconds  throughout  the  intervening  sectors,  Septem- 
ber 30, 1891. 

North  Dumpling,  Fishers  Island  Sound,  New  York. — Changed  from  a 
fixed  red  light  to  fixed  white  with  a  fixed  red  sector  extending 
from  W.  J  S.  through  southward  and  eastward  to  NNB.  J  B., 
October  16,  1891. 

New  London  Harbor,  entrance  to  Thames  River,  Connecticut. — Changed 
from  fixed  white  to  fixed  white  with  a  fixed  red  sector  extending 
from  N.  I  E.  westerly  to  NE.  §  E.,  October  15,  189K 

Havre  de  Grace,  entrance  to  the  Susquehanna  River,  Maryland.— 
Changed  from  sixth  order  to  fifth  order,  October  28,  1891. 

Cross  Rip  Light- Vessel,  No.  5,  Nantucket  Sound,  MassachusetU.-- 
Changed  from  a  fixed  white  to  a  fixed  red  Ught,  Februwy  29, 

Xo9^. 

MoUle  Point  Beacon,  entrance  to  Mobile  Bay,  A  la6<ma.— Changed 
from  a  fixed  red  to  a  fixed  white  light,  February  29  1892 

Bells  BoeJc,  TorTc  River,  7»rptn»a.— Changed  from  fixed  white  to  fiied 
white  with  a  fixed  red  sector  between  NNW.  *  W.  throush  east- 
ward and  northward  to  SE.  by  E.  |  E.,  March  10, 18a2 
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Point  Sueneme^  entrance  to  Santa  Barbara  Ohannely  California, — 
€)hanged  from  fixed  red  to  an  occulting  white  light^  with  inter- 
vals of  five  seconds  between  the  eclipses,  April  15, 1892. 

Point  Betsey^  east  shore  of  Lake  Michigan^  Michigan. — ^Changed  from 
fixed  white  varied  by  a  white  flash  every  ninety  seconds,  to  flash- 
ing'white  every  ten  seconds,  April  23, 1892. 

Monomoy  Point,  eastern  entrance  to  Ifantucket  Sound,  Massachusetts. — 
Changed  from  fixed  white  to  fixed  white  with  a  fixed  red  sector 
between  the  bearings  W.  J  8.  and  W.  |  K.,  May  26, 1892. 

Cold  Spring  Harbor,  Long  Island  Sound,  New  York. — Changed  from 
fixed  red  to  fix^d  white,  with  a  fixed  red  sector  between  SE. 
f  B.,  through  westward  to  ITE.  J  B.,  May  31,  1892. 

Execution  Bocks,  Long  Island  Sound,  New  York. — Changed  from  a 
fixed  to  a  flashing  light  at  intervals  of  ten  seconds,  May  31, 1892. 

Sands  Point,  Long  Island  Sound,  New  Yo$k> — ^Changed  from  a  flash- 
ing white  light  every  thirty  seconds  to  fixed  white,  May  31, 1892. 

Brandywine  Shoal,  Delaware  Bay,  Delaware. — Changed  to  a  fixed 
light  during  periods  of  twenty-seven  seconds,  separated  by 
eclipses  of  three  seconds'  duration,  June  20, 1892. 

Fourteen-Foot  Bank,  Delaware  Bay,  Delaware. — Changed  from  a 
flashing  light  every  fifteen  seconds  to  a  fixed  light  during  alter- 
nate periods  of  fourteen  and  forty  seconds,  separated  by  eclipses 
of  thi*ee  seconds'  duration,  June  20, 1892. 

Cross  Ledge,  Dela/ware  Bay,  New  Jersey. — Changed  to  a  fixed  light 
during  x>eriods  of  seventeen  seconds,  separated  by  eclipses  of 
three  seconds'  duration,  June  20, 1892. 

Ship  John  Shoal,  Delaware  Bay,  New  Jersey. — Changed  to  a  fixed  light 
during  periods  of  fifty-seven  seconds,  separated  by  eclipses  of 
three  seconds'  duration,  June  20, 1892. 

CHANGES  IN  FOG  SIGNALS. 

During  the  fiscal  year  the  following-described  changes  were  made  in 
existing  fog  signals: 
Lihhy  Islands,  Machias  Bay,  Maine. — Changed  from  a  third-class 

DaboU  trumpet  to  a  10-inch  steam  whistle,  August  15, 1891. 
Brenton  Beef  Light-  Vessel,  No.  11,  entrance  to  Narragansett  Bay,  B/u>de 

Island. — ^The  bell  was  made  to  ring  continuously  for  about  ten 

seconds,  followed  by  a  silent  interval  of  about  thirty  seconds, 

li^ovember  23, 1891. 
Mount  Desert,  seacoast  of  Maine. — Changed  from  a  bell  struck  by 

machinery  to  a  third-class  DaboU  trumpet,  November  30, 1891. 
Exeoution  Bocks^  Long  Island  Sound,  New  York. — Changed  from  a 

first-class  DaboU  trumpet  to  an  automatic  steam  siren^  Decern* 

ber  31, 189JU 
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Orosse  ToinU^  west  shore  of  Lake  Michigan^  Illmois, — ^Cbanged  ttom. 

a  first-class  steam  siren  to  a  10-inch  steam  whistle,  April  ^  1892L 
Penfield  Reefj  Long  Island  Soundj  Connecticut — Changed  from  a  bell 

struck  by  machinery  to  a  Daboll  trumpet,  May  31, 1892. 

ft 

CHANOES  IN  LOCATION. 

* 

The  location  of  the  following-named  lights  was  changed  during  the 
fiscal  year: 
Prospect  HarhoTy  seacoast  of  Maine, — Moved  to  a  new  tower  about  25 

feet  southerly,'  July  25, 1891. 
Cuttyhiink,  Vineyard  Sound,  Massachusetts. — ^Ifltoyed  to  a  new  tower 

about  45  feet  W.  J  S.  from  former  position,  August  15, 1891. 
West  Chop,  Vineyard  Sound,  Massa^chusetts. — Moved  to  a  temporary 

tower  about  60  feet  SB.  J  S.  from  former  position,  August  20, 

1891. 
PresquHle  Pierhead,  Lake  Erie,  Pennsylvania. — ^Moved  to  within  30 

feet  of  the  outer  end  of  the  north  pier,  October  10, 1891. 
Kewaunee  Pierhead,  west  shore  of  Lake  Michigan,  Wiscon9vn. — ^Moved 

about  200  feet  nearer  the  outer  end'  of  the  north  pier,  October 

16. 1891. 

Esopus  Island  Post  Light,  Hudson  River,  Neic  York. — ^Moved  about 
300  feet  to  the  southward,  JiTovember  12, 1891. 

Niagara  River  Range,  Niagara  River,  New  York, — The  rear  light 
was  transferred  to  a  new  structure  erected  on  the  range  line  23 
feet  nearer  the  front  light,  November  27, 1891. 

Coxsackie  East  Flats,  Hudson  River,  New  York. — ^The  post  light  was 
discontinued  and  the  light  established  on  a  beacon  erected 
alongside  the  former  position,  November  30, 1891. 

Sand  Spit,  Hudson  River,  New  York. — The  post  light  was  discon- 
tinued and  the  light  established  on  a  beacon  erected  alongside 
the  former  position,  December  15,  1891. 

West  Chop,  Vineyard  Sound,  Massachusetts. — ^Transferred  to  a  new 
tower,  17  feet  higher  than  the  old  tower,  erected  on  the  old  site, 
December  31,  1891. 

Oasparilla  Island  Beaton,  entrance  to  Charlotte  Harbor,  Florida. — Re- 
moved to  a  secure  site  about  225  feet  nearer  the  main  light, 
March,  1892.      , 

Nauset  Beach,  Cape  Cod,  Massachusetts. — Each  of  the  three  lights  was 
moved  to  a  new  tower  erected  about  30  feet  to  the  westward  of 
the  corresponding  old  tower,  and  the  lights  raised  4  feet,  April 

25. 1892. 

Pride  Pier  Post  Light,  No.  16,  Thames  River,  Connecticut. — ^Moved 
about  75  feet  to  the  eastward,  about  April  27, 1892. 

Burnt  House  Pier  Post  Light,  No,  18,  Thames  River,  Connecticut.-^ 
Moved  about  50  feet  to  the  eastward,  about  April  27, 1892. 
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Sand  Pier  Post  Light j  No.  15 j  Thames  River j  Connecticut — ^Moved 

about  200  feet  to  the  southward  and  wevStward,  about  April  27, 

18TO. 
Fairport  Pierhead^  Lake  Urie^  Ohio. — Moved  about  117  feet  to  the 

northward  and  to  within  28  feet  of  the  outer  end  of  the  east  pier, 

May,  1892. 
Morris  Island  l^mth  Range,  Charleston  Harbor j  South  Carolina. — ^The 

front  beacon  was  moved  about  180  feet  nearer  the  Charleston 

Main  Light,  June  16, 1891. 
Morris  Island  North  Range,  Charleston  Harbor,  S0uth  Carolina. — ^The 

front  beacon  was  moved  about  175  feet  nearer  the  Charleston 

Main  Light,  June  16, 1892. 
Plattsburg  Breakwater,  Lake  Champlain,  New  York. — The  northeast 

light  was  moved  to  the  north  end  of  the  breakwater  as  extended, 

June  18, 1892.  ^ 

Huron,  Lake  Erie,  Ohio. — Moved  about  120  feet  in  a  northeasterly 
'  direction  to  within  20  feet  of  the  end  of  the  west  pier,  June,  1892. 

TEMPORARY  CHANGES  IN  AIDS  TO  NAVIGATION. 


During  the  fiscal  year  the  following  temporary  changes  were  made 
in  aids  to  navigation : 

Brenton  Reef  Light-  Vessel,  No.  11,  *  entrance  to  Narragansett  Bay, 
Rhode  Island. — ^Replaced  on  her  station  after  being  repaired, 
July  22,  .1891. 

Winter-  Quarter  Shoal  Light-  Vessel,  No.  45,  seacoast  of  Virginia. — With- 
drawn from  her  station  for  repairs  and  the  schooner  Drift  substi- 
tuted, August  29, 1891.  The  schooner  Drift  parted  her  moor- 
ings and  went  adrift  October  12,  1891.  The  Red  Star  tug  Argus 
placed  on  the  station  October  17  and  remained  until  replaced  by 
Kght- vessel,  No.  45,  on  October  22,  1891. 

Man-c?-  War  Rock  Post  Light,  East  River,  New  York. — The  structure 
was  destroyed  November  2,  and  the  light  was  reestablished  De- 
cember 15, 1891. 

JTcMlueket  New  South  Shoal  Light-  Vessel,  No.  1,  seacoast  of  Massachu- 
setts.— ^Parted  her  moorings  and  went  adrift  on  March  15  and  was 
replaced  March  26, 1892. 

Odveston  Light-  Vessel,  No.  28,  entrance  to  Galveston  Bay,  Texas. — 
Bemoved  from  her  station  for  repairs  March  25,  and  replaced 

^      April  15, 1892.  - 

Trinity  Shoal  LighU  Vessel,  No.  43,  sea^^oa^st  of  Louisiana. — Removed 
from  her  station  for  repairs  May  24,  and  replaced  July  14, 1892. 

NTa/ntucket  New  South  Shoal  Light-  Vessel,  No.  1,  seacoast  of  Massor 
ehusetis. — ^Removed  from  her  station  for  repairs  and  Relief  Light- 
Vessel,  No.  9,  substituted  June  14, 1892. 
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NEW  BUOYS. 

During  the  fiBcal  year  the  foUowiDg-named  special  buoys  were  es- 
tablished : 
Cod  Led^&j  Portsmouth  Harbor ^  New  Hampshire. — A  bell  buoy  for 

trial,  July,  1891. 
North  Cha/nnel  Untrance^  Tampa  Bay^  Florida. — A  whistling  buoy, 

July,  1891. 
Wreck  of  the  Palestine^  entrance  to  8a/n  Franoiseo  Bay^  California, — 

A  bell  buoy,  Jjily  23, 1891. 
Block  Island  Breakwater ^  Block  Island  Soundy  Rhode  Island. — A  bell 

buoy,  August  20, 1891. 
Great  Pig  BockSy  entrance  to  Swampscottj  Massachusetts. — ^A  bell  buoy 

September  17, 1891. 
Western  Breakwater^  New  Haven  Harbor ^  Conn^ticut. — ^A  bell  buoy, 

October  6, 1891. 
Entrance  Buoyy  Charleston  Harbor^  South  Carolina. — ^A  beU  buoy, 

ITovember  6, 1891. 
Wreckj  BostonHarbor,  Massachusetts. — ^A  gas  buoy,  December  2, 1891, 

and  discontinued  soon  after  when  the  wreck  disappeared. 
Cold  Spring  Harbor,  Long  Island  Sound,  New  York. — ^A  bell  buoy, 

December  12,  1891. 
Pitch  of  the  Hook,  entrance  to  New  York  Bay,  New  York. — ^A  bell  buoy, 

December,  1891. 
Point  Partridge,  Strait  of  Juan  de  Fuca,  Washington. — ^A  bell  buoy, 

December  24, 1891. 
Duwamish  Hea^.,  Puget  Sound,  Washington. — A  bell  buoy,  December   *  ^ 

24. 1891. 
Butler  Flat,  New  Bedford  Harbor,  Massa4)hus€tts. — A  gas  buoy,  De- 
cember 31, 1891. 

Wteck  of  the  Lticy  Jonss,  Nantucket  Sound,  Massachusetts. — ^A  bell 

buoy,  February  9,  1892. 
Ship  Island  An>chorage^  Mississippi  Sound,  Mississippi. — A  bell  buoy, 

February  10, 1892. 
Chatham  Bar,  seacoast  of  Massachusetts. — ^A  whistling  buoy,  February 

14. 1892. 
Quicks  Hole,  Vineyard  Sound,  Massachusetts.-^A  bell  buoy,  March  2S, 

1892. 
Avery  Bock,  Bockport  Ha/rbor,  Massachusetts. — A  bell  buoy,  May  6, 

1892. 
'  Wreck  of  the  Florida,  seacoast  of  NetJO  Jersey. — A  bell  buoy,  May  6, 

1892. 
Southwest  Spit,  New  York  Bay,  New  York. — ^An  electric  buoy,  June 

15, 1892. 
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BUOYS    DISCONTINUED. 

During  the  fiscal  year  the  following-named  special  buoys  \rere  dis- 
continued: 

Wreck  of  the  Palestine^  entrance  to  San  Francisco  Bay^  Galifornia. — 
A  bell  buoy,  September  19,  1891. 

Cod  Ledge,  Portsmouth  Harbor j  New  Hampshire, — ^A  bell  buoy,  Feb- 
ruary, 1892. 

Wreck  of  the  Lucy  JoneSy  Nantucket  Sound.,  Massachusetts, — A  bell 
buoy,  March,  1892. 


CHANGES  IN  BUOYS. 

The  following  changes  were  made  in  special  buoys  during  the  fiscal 
year : 

Northeast  Chrave,  Massachusetts  Bay,  Massachusetts, — The  whistling 

buoy  was  moved  about  three-eighths  of  a  nautical  mile  N.  i  E., 

July  29,  1891. 
Little  River  (Cutler)  Harbor,  seacoast  of  Maine. — The  whistling  buoy 

was  moved  about  one- half  mile  NW.  by  W.,  October  10,  1891. 
Oedney  Channel,  entrance  to  New  York  Bay,  New  York, — ^The  whis- 
tling buoy  was  moved  about  five-sixteenths  of  a  mile  N.  by  E. 

i  B.,  March  31,  1892. 
JEntranceto  Cumberland  Sound  and  Fernandina,  sea^oa^t  of  Florida, — 

The  bell  buoy  was  moved  nearly  seven-sixteenths  of  a  mile  S. 

i  B.,  May  30,  1892. 
9022  L  H 2 
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APPROPJUATIONS  HADE  AT  THE  FIR8T  SESSION  OP  THK  FIFTY-SECOyD  CONGRESS  FOR 

LIOHT-IIOUSB  PURPOSES. 

Bar  Point  light-ship.  Lake  E^e,  Michigan $25,000 

Buffalo  Breakwater  fog  signal,  Lake  Erie,  New  York 4, 300 

Cape  Meares  light-station,  Oregon,  $5,000 Authorized. 

Cape  Mendocino  light-station,  California,  roadway 500 

Depot  for  thirteenth  light-house  district,  Oregon,  $15,000 Authorized . 

Detroit  River  light-vessels,  Michigan .' 8,600 

Eleven-Foot  Shoal,  Michigan,  one  or  more  light-ships,  $B0,000 Authorized. 

Frankfort  Pierhead  fog  bcl!,  Michigan 1, 000 

Grassy  Island  range-lights,  Detioit  River,  Michigan 1, 500 

Grosse  Isle  range-lights,  Detroit  River,  Michigan 2, 500 

Key  West  light-station,  Florida,  increasing  height  of  tower 3, 000 

Limekiln  Crossing  light-ships,  Detroit  River,  Michigan 1, 000 

Mam^juda  range-light,  Detroit  River,  Michigan 1, 500 

Nantucket  New  South  Shoal  light-ship,  Massachnsetts 70, 000 

Oil  houses 10,000 

Patrol  steamer  for  St.  Marys  River,  Michigan /. .  4, 000 

Port  Penn  range  lights,  Delaware  River,  Delaware 10, 000 

St.  Simons  range  beacon,  Georgia 1, 000 

St.  Marys  River  upper  range  lights,  Michigan 5, 000 

Superior  Bay  Lights,  Wisconsin 1^  200 

Staten  Island  Light-House  Depot,  New  York,  sea  wall 25, 000 

Tampa  Bay,  Florida,  additional  aids  to  navigation 6, 000 

Total 181,100 

GENERAL. 

Supplies  of  light-houses 370, 000 

Rei>airs  of  light-houses 345, 000 

Salaries  of  light-keepers 660,000 

Expenses  of  light-vessels 250,000 

Bxpensesof  buoyage 330,000 

Expenses  of  fog-signals 70,000 

Expenses  of  members  of  board  inspecting  lights,  etc 3, 000 

Lighting  rivers 280,000 

Survey  of  light-house  sites 1, 000 

Total 2,309,000 

DEFICIENCIES. 

For  legal  services  in  examining  title  to  land  and  water  front  at  Ports- 
mouth, Va $244.25 

For  legal  services  in  correcting  error  in  title  to  site  for  light-house  at 

Grindel  Point,  Maine 79.30 

Payment  to  George  S.  Prindle,  special  assistant  United  States  attorney, 
for  services  in  examining  the  patent  for  the  Conrtcnay  automatic  whis- 
tling buoy  75.00 

For  salaries  ofkeepers  of  light-houses 111.27 

For  supplies  of  light-houses,  except  for  services  over  Pacific  railroads 2, 411. 18 

For  expenses  of  ligl^t- vessels 202. 98 

For  expenses  of  buoyage 4, 473. 66 

For  lighting  of  rivers 2,124.11 

For  supplies  of  light-hoases 530. 28 

For  expenses  of  buoyage,  except  for  services  over  Pacific  railroads 1, 977. 69 

Total 12,229.72 
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A  detailed  statement  of  the  work  done  in  each  of  the  sixteen  Kglit- 
honse  districts  is  made  in  the  body  of  the  report,  under  specified  head- 
ings, from  which  it  will  be  evident  that  the  Board  has  brought  th« 
numerous  and  varied  aids  to  navigation  under  its  charge  up  to  the 
proper  standard,  and  that  it  has  done  all  that  was  possible,  with  the 
fands  provided,  to  meet  the  requirements  of  commerce  and  navigation. 

THE  PROHIBITION  OP  PBIVATB  LIGHTS. 

The  following  recommendation,  which  has  been  made  in  many  pre- 
vious annual  reports,  is  renewed: 

The  Board  renews  its  recommendations  that  proper  steps  be  taken  to  prohibit  the 
establishment  or  maintenance  of  private  lights  and  buoys  in  the  navigable  walen 
of  the  United  States  except  with  the  consent  of  the  Board,  and  it  again  aska  that 
provisions  be  made  to  enable  it  to  establish  inexpensive  and  temporary  lights  in 
case  of  exigency  and  pending  the  action  of  Congress.  In  this  connection  the  Board 
begs  leave  to  repeat  the  recommendation  made  in  its  annual  report  for  18S3: 

"  Some  action  should  be  taken  relative  to  the  establishment  of  lights  and  bnojs 
by  steamboat  companies  and  other  private  parties,  simply  for  their  own  eonven- 
ience.  The  Board  can  not  establish  a  light  without  special  authority  of  law  in  each 
case.  It  never  exhibits  a  light  without  previously  issuing  a  formal  notioe  to  msn- 
ners,  and  it  never  extinguishes  one  without  giving  similar  notice  sufficiently  in  ad- 
vance to  inform  all  concerned.  Private  lights  are  eatablished  and  extingaisbed 
without  such  notice,  much  to  the  annoyance  of  mariners,  who  are  confused  and  mis- 
led by  irregular  beacons.  Besides  this,  the  lights,  not  being  properly  kept,  go  out 
from  time  to  time. 

''One  of  the  best  of  these  private  lights  is  that  exhibited  from  Blaokwells  Island 
by  the  municipality  of  New  York  City.  It  has  gone  out  a  nujnber  of  times  receotlyi 
and  so  much  to  the  inconvenience,  if  not  danger,  of  mariners  that  complaint  has 
been  made  and  the  Board  has  been  subjected  to  unmerited  oriticismfor  failing  to 
do  what  was  alleged  to  be  its  duty,  when  in  fact  it  has  not  the  slightest  control 
over  that  Ught.  Under  these  circumstances  the  Board  suggests  that  the  exhibition 
of  lights  and  the  placing  of  buoys  by  corporations  or  private  parties  be  prohibited 
by  law.  Lest  any  interest  should  suffer  thereby  it  is  further  suggested  tiiat  the 
Board,  on  being  satisfied  that  it  is  immediately  necessary  to  do  so,  be  anthorined  to 
establish  inexpensive  temporary  lights,  if  necessary,  on  leased  land,  and  to  pay  for 
their  erection  and  maintenance,  together  with  the  cost  of  employing  laborers  to  act 
as  keepers,  as  is  now  done  on  the  western  rivers,  from  the  general  appropriations  for 
the  support  of  the  Light-House  Establishment,  provided  that  funds  can  be  spared 
from  them  for  that  purpose,  and  further  provided  that  the  Board  shall  make  report 
of  its  a'^tions  in  each  case,  with  the  reason  therefor,  so  that  Congress  may  decide  m 
to  the  continuance  of  each  light.'' 

OIL  HOUSES. 

The  Board  again  recommends  that  appropriation  be  made  for  the 
erection  of  small,  inexpensive  structures  near  to,  but  separate  from, 
light-houses,  in  which  to  keep  a  year's  supply  of  mineral  oil,  the  illn- 
minant  now  used  by  the  Light-House  Establishment.  Last  year  the 
Board  estimated  that  $15,000  could  be  expended  with  great  advantage 
during  the  year,  among  the  larger,  more  isolated,  and  more  important 
light-stations.  An  appropriation  of  $10,000  was  made  for  that  purpose, 
which  will  be  expended  during  the  current  year. 
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It  is  estimated  that  $16,000  will  be  needed  and  can  be  profitably  ex- 
pended in  building  oil  honses  duriug  the  coming  fiscal  year,  and  the 
appropriation  of  that  amount  is  therefore  recommended. 

The  recommendation  made  in  tl^e  annual  report  for  each  of  the  last 
six  years  waa  accompanied  by  the  following  explanation : 

The  BubBtitution  of  mineral  oil  for  lard  oil  in  the  light-honse  service,  which  has 
been  in  progress  for  several  yearR,  is  now  finished.  As  the  quantity  of  the  oil  now 
used  is  larger,  and  as  its  bulk  is  greater  than  was  that  of  the  oil  formerly  used,  and 
as  the  mineral  oil  is  much  more  likely  to  occasion  fire,  and  indeed  to  take  fire,  than 
was  the  lard  oU,  the  Board  has  come  to  the  conclusion,  in  the  interest  of  safety,  to 
advise  that  the  proper  steps  be  taken  to  have  a  house  erected  at  each  of  the  larger 
stations  from  a  plan  specially  devised  after  careful  study  for  the  purpose. 

THE  LOWEST  BID. 


The  following  recommendation,  which  was  made  in  the  Board's  an- 
nual report  for  each  year  since  1887,  is  renewed : 

The  Board  callB  attention  to  the  hampered  condition  in  which  it  is  left  by  that  pro< 
vision  of  law  which  requires  the  Board  to  accept  the  lowest  bid  to  do  work  for  which 
it  has  advertised  for  proposals,  no  matter  how  unfit  the  bidder  or  how  impossible  it 
may  be  for  him  to  do  good  work,  provided  he  can  give  a  good  bond.  It  has  repeat- 
edly happened  tiiat  under  this  clause  the  Board  has  been  forced  to  contract  with  per- 
sons who  had  no  proper  plant  to  do  the  work ;  with  persons  who,  to  get  the  work, 
had  bid  far  below  its  proper  cost,  and  with  persons  who  had  done  poor  work  for  the 
Board  under  previous  contracts,  and  in  each  instance  the  result  was,  as  was  to  be 
expected,  poor,  unsatisfactory,  unreliable  work,  which  it  was  necessary  to  begin  to 
repair  soon  after  it  was  finished. 

As  an  instance  of  this  the  Board  refers  to  the  case  of  the  steamer  Zizania^  which 
should  have  been  completed  more  than  a  year  ago.  Eight  months  affcra  she  should 
have  been  finished  the  contractors  piade  an  assignment,  and  the  Government  was 
forced  to  finish  the  vessel  itself.  It  was  then  found  that  much  of  the  work  done  was  of 
so  poor  a  character  that  it  became  necessary  to  do  it  over.  This  added  largely  to  the 
cost  of  the  vessel  and  increased  the  time  required  for  building  it.  The  Board  needed 
the  tender  at  the  time  the  appropriation  was  made  for  her  construction.  It  would 
have  had  her  services  more  than  a  year  ago  if  the  contract  had  been  let  to  the  best  rather 
than  the  lowest  bidder.  The  recourse  against  the  sureties  of  contractors  for  bad 
work,  as  a  rule,  fails  to  be  effective.  In  rare  cases  where  a  penalty  has  been  ex- 
acted it  has  been  made  the  basis  of  claims  against  Congress  which  have  been  some- 
times prosecuted  to  a  successful  issue.  But,  bad  as  this  is,  there  is  nothing  to  pre- 
vent failing  or  fjraudnlent  contractors  from  becoming  the  lowest  bidders  for  fresh 
work.  In  fact  there  is  nothing  under  the  present  state  of  the  law,  and  the  con- 
struction given  it,  to  prevent  the  failing  contractors  for  the  tender  Zizania,  bad  and 
late  as  their  work  was,  from  getting  the  contract  for  building  the  new  supply  ship, 
for  which  appropriation  has  jnst  been  made,  if  they  bid  low  enough  and  can  again 
provide  satisfactory  bondsmen.  The  Board  suggests  that  it  may  be  protected 
against  such  evils  by  appropriate  legislation. 

The  following  is  the  text  of  section  4667,  Revised  Statutes : 

^*  No  contract  for  the  erection  of  any  light-house  shall  be  made  except  after  public 
advertisement  for  proposals  in  such  form  and  manner  as  to  secure  general  notice 
thereof,  and  the  same  shall  only  be  made  with  the  lowest  bidder  therefor,  upon 
secnrity  deemed  sufficient  in  the  Judgment  of  the  Secretary  of  the  Treasury.'' 

It  is  proposed  that  this  section  be  modified  by  adding  the  following  proviso : 

**  Provided,  That  when,  in  the  opinion  of  the  Secretary  of  the  Treasury,  it  shall  be 
detrimental  to  the  interests  of  the  Government  to  contract  with  the  lowest  bidder, 
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lie  shall  contract  with  the  next  lowest  bidder  not  subject  to  similar  objections,  but 
the  Secretary  of  the  Treasury  shall  put  on  record  his' reasons  therefor  in  each  snefa 
case  in  the  letter  rejecting  such  lowest  bid  or  bids." 

NEW  WORKS  AUTHORIZED. 

Gongress  authorized,  by  different  acts,  the  establishment  of  two  dif- 
ferent light-stations  at  a  cost,  in  the  aggregate,  of  about  $55,000,  bat 
no  appropriations  were  made  for  their  construction.  The  following- 
named  aids  to  navigation  were  authorized  by  these  acts : 

Rockland  Lake   light-station  with  fog  signal,  Oyster  Bed  Shoal,  Hudson 

River,  New  York,  authorized  by  act  of  March  2,  1889 ' 135,000 

St.  Catherine  Island  light-station,  Georgia,  authorized  by  act  of  March  2, 1889.    2(^  000 

LIOHTINa  BRIDOES. 

The  following  recommendation,  which  was  made  in  the  Board's  an- 
nual report  for  each  year  since  1887,  is  renewed : 

All  persons  operating  bridges  over  navigable  rivers  were  required  by  the  act  of 
August  7, 1882,  to  maintain  such  lights  on  them  as  may  be  required  by  the  Light- 
House  Board  for  the  security  of  navigation.  The  Board  in  duo  time,  and  after  care- 
ful examination  and  preparation,  issued  a  set  of  regulations  for  lighting  such  bridges, 
fully  illustrated  by  di  agrams.  Persons  operating  such  bri dges  have,  however,  obeyed 
these  regulations  only  so  far  as  they  have  chosen.  The  Board,  having  been  unable 
to  induce  full  compliance  with  its  rules,  made  a  test  case  of  the  mo«t  important  in- 
stance' of  failure  to  comply  with  its  regulations,  and  reported  the  matter  through 
the  proper  channels  to  the  Department  of  Justice  for  legal  action.  The  United 
states  attorney  to  whom  the  matter  was  assigned  reported  in  effect  that  he  could 
accomplish  nothing  by  prosecution,  as  **  the  statute  prescribes  no  penalty  for  its 
violation  and  gives  no  remedy  or  means  for  its  enforcement." 

The  United  States  attorney  further  states : 

**  That  it  is  a  common-law  rule  that  when  a  statute  forbids  or  requires  an  act  to 
be  done,  an- indictment  will  lie  against  an  offender  if  the  matter  involved  is  one  of 
public  concern,  but  it  is  a  familiar  principle  of  Federal  practice  that  crimes  and 
their  penalties  must  be  the  subject  of  specific  Federal  legislation^  and  recourse  to 
common-law  principles  are  therefore  futile.  It  seems  to  me  therefore  *  *  «  that, 
in  order  to  remedy  the  evils  to  safe  navigation  in  the  East  River  by  reason  of  im- 
proper lights  upon  the  Brooklyn  Bridge,  «  «  «  Congress  must  pass  an  act  pre- 
scribing a  punishment' for  disobedience  to  the  orders  of  the  Light-House  Board.'' 

It  is  therefore  submitted  that  the  proper  steps  should  be  taken  to  obtain  the  sug- 
gested legislation. 

NECESSARY  NEW  STRUCTURES. 

The  following  recommendation,  made  in  the  Board's  annnal  report  for 
each  year  since  1887,  is  renewed: 

For  several  years  past  the  Board  has  included  in  its  annual  estimates  of  appropria- 
tions,  under  the  head  of  repairs  and  incidental  expenses  of  light-houBes,  a  clanse 
stating  that  the  objects  of  the  appropriations  are  to  be  considered  as  "  inclading 
necessary  new  structures"  (see  Book  of  Estimates,  188S-'89,  p.  203).  The  object  of 
this  is  to  sanction  a  practice  which  has  prevailed  since  the  foundation  of  the  Light- 
House  Establishment  until  quite  recently,  viz,  the  erection  at  established  stations, 
as  the  needs  of  the  service  may  require,  of  additional  structures  of  small  cost  ftom 
the  current  annual  appropriations  The  clause  in  question  has,  however,  been  cut 
out  by  the  Committee  on  Appropriations  of  the  House  of  Representatives  ttom  yesr 
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to  year,  to  the  great  embarrassment  of  the  servicey  as  under  such  cironmstances  the 
auditing  officers  are  of  the  opinion  that  any  improvements  involving  a  new  struo- 
ture  can  not  be  made,  no  matter  how  muoh  it  may  be  needed,  or  how  insignificant 
the  cost  may  be.  This  tends  to  defeat  one  of  the  objects  for  which  the  appropria- 
tion is  made,  viz,  to  keep  tlie  service  in  efficient  practical  working  order,  and  to 
adapt  it  to  the  changing  necessities  of  commerce.  It  is  therefore  respectfully  asked 
^bat  steps  may  be  taken  to  urge  Congress  to  include  in  the  appropriation  bill  for 
the  coming  year  the  clause  in  question. 

SUPPLIES  OP  Lia&T-HOUSBS. 

The  appropriation  for  1892  was  $370,000,  bat  while  the  appropriation 
was  decreased  $5,000,  the  number  of  light-stations  was  increased,  and 
it  is  reasonable  to  expect  that  appropriations  will  be  made  during  the 
next  session  of  Congress  for  still  other  light-stations. 

Heretofore  certain  articles  of  light-house  supply  not  manufactured  in 
this  country  were  imported  duty  free.  Under  the  present  tariff  act 
duties  must  be  paid  on  them.  An  estimate  therefor,  of  $25,000  was 
submitted  at  the  last  session  of  Congress,  but  while  it  passed  one  House 
it  failed  in  the  other.  The  necessity  of  paying  these  duties  will  be  an 
additional  drain  upon  this  too  slender  appropriation.  The  small  amount 
appropriated  for  supplies  by  the  last  Congress  made  it  impossible  for 
the  Board  to  keep  up  its  reserve  stock  of  supplies  with  which  to  meet 
emergencies.  This  stock  has  been  drawn  upon  to  a  large  extent.  The 
meagerness  of  preceding  appropriations  has  made  it  necessary  for  the 
Board  to  scale  down  the  quantity  of  supplies  furnished  yearly  to  the 
light-houses  to  such  a  point  that  it  can  go  no  further  without  danger 
that  the  lights  may  be  extinguished.  The  severest  economy  was 
practiced  last  year  and  is  being  used  this  year,  and  as  the  numb^  of 
lights  has  increased  it  is  feared  that  the  present  lights  and  those  which 
are  being  built  can  not  be  kept  up  from  the  current  appropriation.  The 
passage  of  the  eight-hour  law  will  enhance  the  price  of  all  manufac- 
tured material  used  to  supply  light-houses,  but  to  what  amount  the 
Board  is  not  as  yet  able  to  determine.    The  Board  therefore  estimates 

that  $408,000  will  be  needed  for  the  fiscal  year  to  end  on  June  30, 1894. 

* 

SALABIBS  OF  LIOHT-HOUBB  KEEPBBS. 

Last  year  Congress  appropriated  $660,000  to  pay  not  exceeding  1,250 
keex>^8.  The  amount  has  been  expended  and  it  was  only  sufEicient  to 
pay  the  keepers  of  lights  existing  when  the  appropriation  was  made. 
Some  of  the  light-houses  built  since  then  are  therefore  without  keep- 
ers. Light-houses  already  authorized  and  appropriated  for  by  Congress 
can  not  be  lighted  unless  sufficient  appropriation  is  made  under  this 
head  to  provide  them  with  keepers. 

It  has  become  necessary,  in  view  of  the  great  pressure  on  this  appro- 
priation, to  temporarily  omit  filling  certain  vacancies  as  they  occurred, 
where  there  was  more  than  one  keeper  at  a  station.  This  has  necessarily 
resulted  in  inferior  service  on  the  part  of  the  overworked  keepers  re- 
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maiiiing  at  those  stations.    Two  men  can  not  do  the  work  of  three 
properly  for  any  extended  term. 

The  duties  of  light- keepers  have  been  greatly  increased  by  the  addi- 
tion of  steam  fog-signal  apparatas,  requiring,  in  many  cases,  the  atten- 
tion of  steam  engineers.  It  has  been  found  that  it  is  impossible  to 
obtain  the  services  of  men  for  many  of  these  positions,  for  the  pay 
offered,  who  hold  certificates  that  they  have  passed  examinations  as 
steam  engineers.  Hence  the  Board  has  been  unable  to  get  the  best 
results  from  its  steam  fog'  signals.  The  steam  is  not  raised  as  soon  as 
it  might  be  so  as  to  get  the  fog  signal  to  sounding  as  soon  as  it  should. 
The  machinery  gets  out  of  order  sooner  than  it  would  if  in  the  charge  4! 
of  a  skilled  engineer.  It  remains  out  of  use  until  a  machinist  is  sent  ^] 
from  a  distant  town  at  large  expense  in  wages  and  transportation  to 
fix  it,  and  the  life  of  the  machine  is  much  shorter  than  it  would  be  if  in 
the  charge  of  a  certificated  engineer.  It  is  poor  economy  to  stint  the 
pay  of  engineers  to  stich  point  that  the  services  of  only  the  poorest  can 
be  commanded,  as  it  costs  so  much  to  remedy  .the  mistakes  they  una- 
voidably make. 

It  has  been  found  in  practice  that  it  is  difficult  to  retain  in  the  serv- 
ice men  of  sufficient  experience  and  ability  to  operate  and  take  the 
proper  care  of  the  delicate,  complicated,  and  expensive  illuminating 
apparatus  placed  in  their  charge.  Hence  it  costs  more  than  it  formerly 
did,  and  more  than  it  ought,  to  keep  this  apparatus  in  running  order. 
The  Board  therefore  suggests  that  it  would  be  better,  from  an  econom- 
ical point  of  view,  to  raise  the  average  safary  of  the  light-keeper  to  the 
amount  fixed  by  law  rather  than  to  maintain  it  at  its  present  rate,  and 
especially  to  decrease  it  still  more.  But  to  supply  light-keepers  of  the 
l)resent  grade  of  ability  in  sufficient  numbers  to  man  the  light-houses 
built  and  to  be  built  within  the  coming  fiscal  year  will  require  an  ap- 
propriation of  $080,000. 

EXPENSES  OF  LIGHT-VESSELS. 

There  were,  on  June  30, 1892,  thirty-six  light- vessels  on  duty.  Four 
of  the  old  light- vessels  have  been  replaced  by  newly  built  light- ves- 
sels, each  of  which  will  have  a  steam  fog  signal,  and  each  of  which 
will  cost  much  more  to  maintain  than  did  each  of  the  old  vessels.  The 
last  appropriation  made  for  this  purpose  ($250,000)  mil  not  maintain 
these  thirty-six  light-ships  and  keep  them  in  proper  condition  of 
repair  so  as  to  warrant  their  use  in  the  exposed  positions.where  most 
of  them  must  be  placed.  The  result  will  be  that  at  the  end  of  the 
current  fiscal  year  it  will  cost  miich  more  to  put  them  in  good  order 
than  it  would  have  done  if  repairs  had  been  made  as  soon  as  it  was 
evident  that  they  were  needed. 

The  four  mentioned  new  light- vessels,  built  from  special  appropria- 
tions made  therefor,  are  now  on  their  respective  stations.  Laiit  year 
five  additional  light- vessels  were  built  and  placed  on  their  stations. 
Most  of  these  new  light- vessels  have-  taken  the  place  of  old,  obsolete 
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vessels.  Each  of  the  new  vessels  is  fitted  with  propellers,  steam  fog- 
signal  apparatus,  and  with  new  improved  lighting  apparatus.  Hence, 
it  will  cost  at  least  $3,000  a  year  more  to  maintain  each  of  these  new 
vessels  than  it  did  to  maintain  each  of  the  old  vessels  which  they  re- 
place. The  old  vessels  will  be  kept  in  the  service  as  long  as  they  can 
be  economically,  that  they  may  be  used  to  replace  the  new  vessels  when 
they  are  brought  in  for  repair.  Now  the  Board  frequently  is  forced  to 
replace  a  light- vessel  with  a  lighted  buoy  if  it  has  one,  otherwise  with 
an  unlighted  buoy.  This  can  be  avoided  in  the  friture.  But  meantime 
the  Board  has  to  maintain  nine  more  first-class  light-vessels  than 
formerly. 

The  Board  has  built  during  the  past  year  three  small  inexpensive 
light- vessels,  for  lake  use,  only  during  the  season  of  navigation.  Each 
has  sufficient  steam  power  for  getting  to  and  from  her  station,  and 
each  has  a  steam  fog  signal  and  lights  of  a  sufficient  range  for  her  lo- 
cation. They  are  called  light-ships  Nos.  55,  56,  and  57,  and  have 
been  placed  respectively  on  Simmons  Eeef,  White  Shoal,  and  Grays 
Beef,  in  Lake  Michigan,  and  give  satisfaction.  It  coasts  $4,000  x>er  year 
to  maintain  each  of  these  vessels.  This  experiment  of  attempting  to 
use  inexpensive  light-ships  instead  of  costly  permanent  light-houses  is 
tried  at  the  earnest  request  of  the  lake  vesselmen.  Such  small  ves- 
sels would,  however,  be  entirely  inadequate  for  the  boisterous  weather 
and  heavy  sea  of  the  Atlantic  and  Pacific  coasts  of  the  United  States. 

The  Board  was  authorized  to  build  alight-house  on  Eleven-Foot  Shoal, 
Green  Bay,  Lake  Michigan,  by  the  act  approved  on  August  30, 1890,  in 
which  $60,000  was  appropriated  for  the  purpose.  The  sundry  civil  appro. 
X)riation  act,  approved  on  August  5, 1892,  authorized  the  Board  to  use 
this  sum  in  providing  one  or  more  light- vessels  for  use  on  the  Great 
Lakes.  By  another  clause  in  the  same  act,  $25,000  was  appropriated 
for  placing  a  light- vessel  at  Bar  Point,  Lake  Brie.  It  is  now  expected 
that  five  light- vessels  can  be  provided  from  these  appropriations.  Plans 
for  them  are  now  being  made.  Four  of  them  are  to  be  built  of  wood, 
to  be  about  80  feet  long,  with  20-foot  beam,  and  are  to  draw  not  more 
than  8  feet  of  water.  They  are  to  have  steam  fog  signals,  but  are  not 
to-have  self-propelling  power.  The  ship  for  Bar  Point  is  to  be  built  on 
similar  lines,  but  will  be  Istrger.  It  is  not  expected  that  such  lightly 
built  vessels  can  last  nearly  as  well  or  as  long  as  those  built  according 
to  the  Board's  standard.  But  it  is  expected  that  they  can  be  kept  in 
commission  until  Congress  has  opportunity  to  determine  whether  they 
are  to  be  replaced  with  light-houses,  which  would  be  more  economical 
in  the  long  run,  or  whether  they  are  to  be  replaced  by  light- vessels  of 
a  permanent  character. 

These  five  new  light-vessels  are  to  be  ready  for  nse  in  the  spring  of 
1893,  at  the  opening  of  navigation.  It  will  cost  $4,000  per  year  to  main- 
tain each  of  them.  This  is  an  addition  of  $20,000  a  year  to  the  ex- 
penses of  light- vessels  over  last  year,  and  over  three-fourths  of  the 
current  year. 
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It  ia  in  view  of  all  these  additioDal  expenses  that  the  Board  reoom- 
mends  that  an  appropriation  of  $300,000  be  made  for  expenses  of  light- 
vessels  daring  the  next  fiscal  year. 

BUOYAGE. 

There  are  no  w  a  larger  number  of  buoys  in  use  in  United  States  waters 
than  ever  before.  The  electric  buoys  and  gas  buoys  are  used  instead 
of  light-houses,  as  they  cost  much  less,  and  for  the  places  in  which  th^ 
are  used  they  are  sufficiently  effective.  But  while  they  cost  much  less 
than  light-houses,  they  cost  very  much  more  than  ordinary  buoys.  The 
whistling  buoys  and  bell  buoys  are  used  instead  of  steam  fog  signals 
on  submarinefoundations,  as  they  cost  much  less  and  answer  the  purpose 
for  which  they  are  used;  but  while  they  cost  very  much  less  than  saeh 
fog  signals  they  cost  very  much  more  than  ordinary  buoys.  The  Boaid 
has  heretofore  kept  a  reserve  stock  of  buoys  on  hand  with  which  to 
meet  emergencies.  That  stock  has  now  run  very  low  and  must  be  largely 
replenished.  The  amount  estimated,  however,  is  only  sufficient  to  en- 
able the  Board  to  maintain  the  buoys  now  in  use,  without  replenishing 
the  reserve  stock  and  without  placing  new  ones,  in  answer  to  the  many 
and  urgent  calls  for  them. 

LIGHTING    BIVBRS. 

1^0  appropriation  made  by  Congress  accomplishes  as  much,  so 
promptly,  and  with  such  satisfaction  to  its  immediate  beneficiaries,  as 
that  for  lighting  rivers.  There  are  now  about  1,705  lights  maintained, 
at  a  cost  of  about  $166  per  year  for  each.  They  have  revolutionized 
steamboat  navigation,  making  it  almost  as  easy  and  as  safe  to  run  by 
night  as  by  day,  while  before  the  system  of  river  lighting  was  estab- 
lished it  was  usual  for  steamers  to  stop  running  and  tie  up  to  the  banks 
during  dark  nights. 

Not  only  is  time  now  saved  to  steamboats  by  these  lights,  but  there 
is  a  direct  saving  of  money  to  both  owners  and  shippers  in  shortening 
the  time  in  which  trips  are  made,  in  reducing  rates  of  freight  and  in* 
surance,  and  in  reducing  the  liability  of  the  boats  to  disaster.  The 
tonnage  on  the  great  western  rivers  on  June  30, 1892,  was  310,802.68 
according  to  the  Bureau  of  Navigation. 

The  appropriations  made  for  lighting  rivers  and  the  number  of  lights 
shown  on  the  rivers  for  the  last  six  years  are  shown  in  the  following 
table: 


Year. 


1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 


Number 

!,»« 
1.42! 
1,57T 

l,»i 

l,f74 

l^W 

•1,711 


*  .A^uthorized. 


t  Asked. 


I  Needed  on  thirty  xiyen. 


1892. 
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Tbns  it  will  appear  that  some  1,705  lights  were  maintained  during 
the  fiscal  year  which  ended  June  30,  1892,  from  an  appropriation  of 
$283,000^  and  as  the  appropriation  was  all  expended,  it  cost  on  an 
average  about  $  166  to  maintain  each  light  for  the  year.  But  the  Board 
was  unable  to  establish  all  the  lights  on  these  rivers  which  were  de- 
manded and  needed  by  their  increasing  commerce,  and  it  was  also 
forced  to  discontinue  certain  existing  lights  that  it  might  make  its 
appropriation  for  lighting  rivers  last  until  the  end  of  the  year. 

The  following  is  a  statement  of  the  names  of  the  rivers  lighted  dur- 
ing the  fiscal  year  which  ended  on  June  30, 1892,  the  number  of  miles 
lighted  on  each,  and  the  number  of  lights  exhibited  on  each: 


Naineii. 


Thames  River,  Coniiectloat 

Conectleut  Rtrer,  Connecticut 

Hnoaon  Kiver,  New  York 

£a<it  Riyer,  New  York 

Ruitan  River,  New  Jersey 

Delaware  River,  Pennaylvania 

£Uc  River.  Maryland 

Cape  Fear  River,  North  Carolina 

Savannah  Ri ver^Georgia 

St  Johns  River,  FloricM 

Indian  River,  Florida 

Red  River,  Looiaiana,  at  montli  of 

Chioot  Paas  and  Grand  Lake,  Louisinna 

Hioaiaaippi  River 

Miaeonn  River 

Ohio  River 

Tennessee  River 

Illinois  River 

Great  Slanawha  River 

Sacramento  River,  Califoruhi 

San  Joa^^inln  River,  California 

ColnmhiA  River,  Oregon 

WiUamotte  River,  Oregon 

Png«(  Sound  and  Washington  Sound,  Washington 

Total 


Distance 

Numlter 

lighted. 

of  lights. 

MiUs. 

18 

18 

42 

24 

153 

30 

15 

9 

5 

3 

130 

7 

9 

2 

23 

20 

15 

7 

168 

81 

125 

29 

9 

7 

70 

6 

1,943 

780 

179 

31 

966 

45S 

226 

37 

216 

41 

74 

34 

5 

1 

3 

2 

86 

38 

10 

10 

265 

30 

4,748 


1,705 


Prom  this  it  will  be  seen  that  some  4,000  miles  on  twenty-seven 
rivers  were  lighted  by  1,705  post  lights,  at  an  expense  of  1283,000,  or 
an  average  cost  of  about  $166  per  light  per  year. 

On  July  1,  1891,  there  were  1,674  river  lights  maintained  by  the 
light-House  Bstablishmeut,  and  the  appropriation  made  for  lighting 
rivers  for  the  fiscal  year  ending  on  that  date  was  $280,000.  On  July 
1, 1892,  there  were  1,705  river  lights,  and  the  appropriation  for  main- 
taining them  for  the  year  ending  on  that  date  was  $283,000.  The  in- 
crease in  the  number  of  lights  was  31.  The  appropriation  for  the  ex- 
pense of  lighting  rivers  for  the  fiscal  year  which  is  to  end  on  June  30, 
1893^  is  but  $280,000.  The  previous  appropriation  was  entirely  spent 
during  the  year  for  which  it  was  made.  Hence  the  Board  has  been 
unable  to  increase  the  number  of  lights  since  June  30, 1892,  and  there 
is  reason  to  fear  that  it  will  be  unable  to  keep  up  the  number  with 
which  it  commenced  the  fiscal  year.  The  average  cost  of  maintaining 
each  river  light  during  the  year  which  ended  June  30, 1891,  was  $167; 
the  cost  was  reduced  during  the  last  year  by  severe  economy  to  $166, 
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but  it  is  feared  that  the  low  rate  can  not  he  uLaintained  except  at  tlie 
expense  of  the  efficiency  of  the  service.  If^  therefore,  the  Board  shall 
fail  to  heed  the  demands  of  the  river  commerce  for  the  establishment 
of  yet  other  lights,  it  will  be  understood  that  it  is  because  the  Bo£^ 
after  having  stretched  its  resources  to  the  uttermost,  finds  itself  unable 
to  do  so. 

Congress,  during  its  la«t  session,  by  the  act  approved  on  August  5, 18d2, 
{appropriated  for  the  year  which  will  end  on  June  30,  1893,  $280,000 
to  pay  the  expenses  of  maintaining  lights  on  the  twenty-seven  named 
rivers.  Certain  of  them  are  in  Eastern  States,  where  the  maintenaoct) 
of  lights  is  more  expensive  than  in  any  other  part  of  the  country.  The  i 
additional  lights  which  have  already  been  asked  for  by  those  repre- 
senting the  river  commerce,  and  the  establishment  of  which  has  already 
been  recommended  by  the  local  light-house  officers,  will,  if  granted, 
make  a  total  of  about  1,900  river  lights. 

ELECTRIC  LIGHTS  FOE  LIGHT-SHIPS. 

On  October  28, 1890,  the  naval  secretary.  Commander  G.  W.  Goffln, 
U.  S.  Navy,  addressed  a  letter  to  the  Light- House  Board  on  the  sub- 
ject of  introducing  flash  and  revolving  characteristics  into  the  light- 
ships of  the  Light- House  Establishment,  and  stated  that  there  were  at 
Staten  Island  two  English  revolving-light  apparatus  for  light-ships, 
which  had  been  purchased  by  the  Board  some'years  previously  and  had 
remained  unused.  The  Board  was  then  designing  a  number  of  light- 
ships, and  he  suggested  that  that  was  an  opportune  time  to  consider  the 
subject.  He  proposed  that  the  new  light-ship  building  for  Sandy  Hook 
be  fitted  with  one  of  these  revolving  lanterns.  He  also  suggested  that 
the  new  light-vessel  for  Gorufleld  Point,  Long  Island  Sound,  be  fitted 
with  a  plant  for  electric  flashing  lights,  and  that  the  vessels  building 
for  Fenwick  Island  Shoal  and  Martins  Industry  be  arranged  to  show  the 
revolving  light  by  a  method  of  revolving  shade  before  the  lens. 

This  subject  was  brought  to  the  attention  of  the  Board  at  its  meetiBg 
of  the  5th  of  November,  1890,  in  the  mean  time  it  having  been  refened 
to  the  committee  on  floating  aids.  That  committee  reported  that,  in  its 
opinion,  every  light,  and  especially  every  light-ship,  should,  as  &r  as 
is  practicable,  have  such  characteristics  that  it  shows,  first,  that  it^ 
is  a  Light-House  Establishment  light  and  not  a  private  light^  and, 
second,  that  its  characteristic  should  identify*  the  light  itself;  and  the 
committee  recommended  that  the  English  rev(dving  light  then  in 
store  at  the  general  depot  be  placed  on  the  light-ship  then  building 
for  Sandy  Hook  station,  in  form  and  manner  as  suggested  by  the 
naval  secretary,  and  as  soon  as  practicable.  The  committee  also  rec- 
ommended that  the  light-ship  for  Cornfield  Point,  Long  Island  Sound, 
be  fitted  with  electric  flashing  lights,  in  form  and  manner  as  suggested 
by  the  naval  secretary,  without  undue  delay.  The  recommendation 
with  regard  to  the  new  light-ships  for  Fenwick  Island  Shoal  and  Martins 
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Industry  was  also  concurred  in  by  the  committee,  and  the  committee 
finally  recommended  that  the  executive  officers  of  the  Board  be  in- 
structed to  formulate  a  project  for  placing  distinctive  lights  on  all  re- 
maining lightships  in  the  service  as  soon  as  it  was  found  practicable  to 
do  so^  and  that  they  be  authorized  to  take  all  the  necessary  measures 
for  this  purpose.  The  report  of  this  committee  was  acted  on  and  ap- 
proved on  the  5th  of  November,  1890,  by  the  Board  in  session. 

It  was  ordered  at  that  meeting  that  the  chairman  of  the  Board  be 
authorized  to  request  any  member  of  the  Board  to  consult  and  advise 
with  the  experts  of  the  Board  at  the  general  depot  in  reference  to  car- 
rying into  effect  plans  for  using  electric  lights  on  light-ships. 

In  accordance  with  this  order  the  chairman  directed  Oommander  G-. 
W.  Coffin,  TJ.  S.  Navy,  the  naval  secretary;  Prof.  T.  0.  Mendenhall, 
Superintendent  U.  S.  Coast  and  Geodetic  Survey,  and  a  member  of  the 
LighlhHouse  Board;  and  M%j.  David  Porter  Heap,  Corps  of  Engineers, 
U.  S.  Army,  engineer  of  the  third  light-house  district,  to  confer  and 
formulate  plans  and  specifications  for  this  purpose. 

As  a  result  of  this  action,  plans  and  specifications  were  prepared, 
and  after  full  consideration  advertisements  were  issued  for  comx)etitive 
bids  to  furnish  such  a  plant  as  the  Board  had  decided  ui)on.  The  con- 
tract was  awarded  to  the  lowest  bidders,  and  the  plant  was  manutac- 
tared  and  delivered  at  the  light-house  depot  .at  Staten  Island,  where 
it  was  set  up  and  put  into  effective  operation  under  an  agreement  that 
when  Cornfield  Point  light- vessel,  No.  51,  had  been  delivered  at  the 
general  depot,  the  contractors  were  to  install  the  plant  on  board  the 
vessel  and  guarantee  its  effective  operation.  Sometime  after  the  plant 
had  been  established  at  Staten  Island  and  tested  from  time  to  time,  the 
Staten  Island  Company,  which  furnishes  the  electric  current  for  lighting 
the  depot,  was  so  unfortunate  as  to  have  its  buildings  burned.  The 
light-ship  plant  was  then  put  in  operation,  and,  although  such  a  test 
was  unexpected,  lighted  the  depot  successfully  for  two  months,  and 
until  the  eleetric  company  replaced  their  works  and  furnished  the  usual 
electric  light. 

Cornfield  Point  light-ship,  No.  51,  was  delivered  at  Staten  Island 
in  July,  1892,  and  accepted.  As  soon  as  possible  thereafter  the  con- 
tractors installed  the  light-ship  electric  plant  on  that  vessel,  and  upon 
the  completion  of  their  work  the  plant  was  operated  for  forty-eight  con- 
secutive hours  and  answered  the  requirements  fully.  This  light-ship 
plant  consists  of  four  lens  lanterns  hung  on  gimbals  in  brackets  per- 
manently fEMtened  to  each  masthead.  There  is  a  gallery  on  the  mast 
at  the  proper  distance  below  the  lanterns  for  the  convenience  of  the 
men  who  clean  the  lanterns.  In  each  lantern  is  a  100-candle-power  in- 
candescent light.  It  is  estimated  that  with  the  increased  power  due  to 
tiie  lenses  of  the  lens  lanterns,  the  four  lanterns  at  eiich  masthead  will 
gire  a  total  light  equal  to  4,600-candle  x>ower.  Maj.  Heap  devised  an 
exceedingly  simple  apparatus  by  means  of  which  the  lamps  are  ex* 


c— ir*» — wr 


1 


30  REPORT   OF   THE   LIGHT*HOUSE   BOARD.  1892. 

tingaished  and  lighted  automatically  at  definite  intervals.  ThnB  tlie 
light  will  have  the  appearance  of  a  flashing  light,  and  it  will  only  be 
necessary  to  light  one  mast  at  a  time  to  distinguish  the  light-vessel 
fipom  other  vessels.  Both  masts  are,  however,  fitted  with  lens  lanterns, 
and  the  boilers,  engines,  and  dynamos  are  in  duplicate,  and  are  bo  ar- 
ranged that  either  boiler  may  be  used  with  either  engine,  either  engine 
with  either  dynamo,  and  either  dynamo  can  light  either  mast.  Should 
the  electric  system  break  down  in  spite  of  all  these  precautions,  the 
lanterns  contain  oil  lamps  which  can  be  lighted  in  a  few  moments. 
But  the  lights  Avill  no  longer  be  flashing,  nor  will  they  Be  so  bright, but 
with  so  many  precautions  it  is  hardly  possible  that  it  will  be  necessary 
at  any  time  to  use  the  oil  lights.  The  electric  plant  also  lights  up  ^ 
cabin  and  other  parts  of  the  vessel  with  electricity,  16-candle-power 
lamps  beings  used.  A  sketch  of  the  light- vessel  and  a  description  of 
the  steam  and  electric-light  plant  are  given  in  the  annual  report  of 
the  Board  for  1891. 

Maj.  Heap  has  been  indefatigable  in  wat/chiug  the  details,  suggesting 
changes,  and  carrying  into  effective  operation  all  the  designs  of  the 
Board,  and  the  result  shows  the  eflicient  manner  in  which  he  has  per- 
formed these  duties. 

The  vessel  is  now  being  fitted  out  for  her  station  and  will  shortly  be 
placed  thereon. 

LANTERNS  FOR  LIOHT-VESSELS. 

The  light-ship  lantern  now  in  use  on  the  larger  vessels  was  dCvSigned 
by  the  Board  in  detail,  and  consists  of  an  eight-sided  copper  and  brass 
box,  glazed  on  the  sides.  It  contains  eight  lamps  with  reflectors.  Ite 
central  part  is  a  hollow  brass  cylinder  surrounding  the  mast  but  not 
attached  to  it,  so  that  it  may  be  hoisted  at  night  and  lowered  daring 
the  day  into  the  lantern  house  on  the  deck,  as  formerly. 

In  accordance  with  an  act  of  Congress,  three  light-ships  were  de- 
signed for  the  Great  Lakes  and  built  at  Toledo,  Ohio.  But  with  the 
money  appropriated  only  small  vessels  could  be  built,  which  could  not 
carry  with  safety  the  heavy  lanterns  mentioned.  It  was  therefore  de- 
cided to  use  the  lens  lanterns  hung  on  brackets  on  the  mast.  Three 
were  placed  on  each  mast,  supported  in  the  brackets  and  hung  on  gim- 
bals. The  brackets  were  fastened  to  a  ring  surrounding  the  mast, 
so  that  the  three  lens  lanterns  could  be  lowered  into  the  lantern  boose 
in  the  same  way  as  the  ordinary  light-ship  lanterns.  They  have  given 
entire  satisfaction,  are  much  lighter,  and  cost  very  much  less  than  the 
heavier  light-ship  lantern  spoken  of.  A  set  of  three  lanterns  witb 
brackets,  gimbals,  lamps,  etc.,  complete,  weighs  about  700  pounds  and 
costs  about  $620,  whereas  the  light-ship  lant.ern  spoken  of  as  having 
been  designed  by  the  Board  costs,  complete,  about  $1,100,  and  weighs 
about  3,000  pounds.  It  is  thought  that  this  system  of  using  lens 
lanterns  hung  at  the  masthead  may  be  advantageously  used  in  larger 
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vessels  to  replace  the  heavier  lanterns.  The  system  provided  f6r  the 
light-ships  of  the  Great  Lakes  was  designed  and  manufactnred  at 
Staten  Island,  directly  under  the  supervision  of  Msy.  Heap,  the  engineer 
of  the  third  district. 

REVOLVING  LIGHTS  FOR  LIGHT- VESSELS. 

A  light  which  suddenly  shines  forth  and  then  is  eclipsed  is  a  much 
more  characteristic  light  than  one  which  shines  steadily.  This  end  is 
gained  in  a  light-house  and  on  the  electric  light-ship  by  the  means 
heretofore  described.  To  accomplish  the  same  object  on  a  light-ship 
where  oil  is  used  as  the  illuminant  presents  more  difficulties.  Various 
devices  were  suggested.  One  was  a  motor,  designed  by  Mr.  Julius  B. 
Bettig,  superintendent  of  construction  of  the  Light- House  Board,  in- 
tended to  be  operated  by  compressed  air,  the  air  being  first  compressed 
into  a  tank  by  man  power.  This  motor  did  not  develop  sufficient  power 
unless  the  pumping  was  continuous.  Secondly,  an  electric  motor  was 
used,  but  the  trouble  and  uncertainty  of  getting  sufficient  electricity 
from  any  known  battery  caused  this  scheme  to  be  abandoned.  It  was 
then  proposed  to  get  the  necessary  power  from  a  small  hot-air  engine, 
using  kerosene  as  fuel.  But  this  was  considered  to  involve  too  large 
an  element  of  danger.  Clockwork  actuated  by  a  weight  was  also  tried. 
It  worked  fairly  well,  but  had  to  be  wound  up  every  twenty  minutes,  and 
was  rather  a  clumsy  affair.  Finally,  it  was  suggested  by  the  Board 
that  a  donkey  boiler  be  put  into  the  light-ships,  and  M%j.  Heap,  the 
engineer  of  the  third  district,  was  asked  to  provide  a  small  engine  to  re- 
volve the  lights.  The  article  required  was  found  in  the  market — a  pair 
of  small  engines  used  for  the  windlass  of  yachts.  They  are  amply 
powerful,  and  can  be  regulated  by  a  governor  to  run  at  any  required 
speed,  are  inexpensive,  and  durable.  The  engines  are  bolted  to  the  un- 
der side  of  the  deck  supporting  the  lantern  house.  They  are  thus  out 
of  the  way  and  protected  from  the  weather.  They  communicate  motion 
to  a  vertical  shaft  by  means  of  a  worm  gear.  The  shaft  runs  to  the 
lantern,  being  supported  on  the  mast,  and  revolves  the  lamps.  A  pair  of 
en^nes  with  governor  and  worm  gear,  complete,  costs  about  $220.  The 
English  revolving  clockwork  run  by  weights  costs,  including  duty,  about 
$435.  Chance  Brothers,  of  England,  manufacture  a  spring  clock,  which 
costs,  including  duty,  about  $1,100.  The  small  engines  are  seen,  there- 
fore, to  be  much  the  better  in  every  respect. 

In  accordanoe  with  the  Board's  directions  of  the  5th  of  fTovember, 
1890,  one  of  the  English  revolving  light  apparatus  was  fitted  to  the 
new  Sandy  Hook  light-ship.  The  other  apparatus  has  been  fitted 
to  light-ship  ISo.  16,  which  is  the  relief  of  the  Sandy  Hook  light-ship. 
The  latter  vessel  has  been  fitted,  in  place  of  the  English  clockwork, 
with  the  small  pair  of  engines  spoken  of  previously.  The  clockwork 
of  the  Sandy  Hook  light-ship  will  be  removed  as  soon  as  possible  and 
a  pair  of  small  engines  fitted  in  their  place. 


32  REPORT  OF  THE   LIGHT-HOUSE   BOARD.  1899. 

The  matter  of  occulting  lights  is  discussed  at  length  in  Appendix  l^o. 
4,  Report  of  Maj.  David  Porter  Heap,  Corps  of  Engineers,  XJ.  S.  A., 
engineer  of  the  third  light-house  district. 

NEW  LIGHT -SHIPS  AND  LIGHT-HOUSE  TENDERS. 

The  Board  has  built  during  the  past  year  five  new  light-ships  and 
four  new  lighthouse  tenders.  The  light-ships  Kos*  50,  51,  62,  53,  and 
64,  intended,  respectively,  for  Columbia  Biver  Bar,  off  the  coast  of 
Oregon;  Cornfield  Point,  in  Long  Island  Sound,  Connecticut;  Fen- 
wick  Island  Shoal,  off  the  coast  of  Maryland;  Frying-Pan  Shoals,  off 
the  coast  of  North  Carolina,  and  Martins  Industry  Shoal,  off  the  coast 
of  South  Carolina,  have  been  built  and  delivered.  Each  embodies  in 
herself  all  needed  modern  improvements,  moving  by  her  own  steam, 
having  the  best  fog  signal  and  having  illuminating  apparatus spedallj 
adapted  to  the  location  she  occupies.  The  steam  light-house  tendws 
LilaCj  Columbine,  and  Amaranthy  have  been  completed  and  assigned, 
respectively,  to  the  first  light- house  district,  with  headquarters  at  Port- 
land, Me.;  the  thirteenth  lighthouse  district,  with  headquarters  at 
Portland,  Oregon,  and  the  eleventh  light-house  district,  with  head- 
quarters at  Detroit,  Mich.  The  Columbine  sailed  from  New  Yorli  for 
the  Pacific  Coast  October  30,  1892.  The  new  steam  tender  Maple  is 
expected  to  be  completed  -in  December  next.  She  is  intended  for  the 
fifth  light-house  district,  with  headquarters  at  Baltimore,  Md.  Every 
effort  has  been  made  to  embody  in  these  vessels  such  improvements  as 
will  adapt  each  in  hull  and  machinery  for  its  own  special  work.  At- 
tention is  invited  to  an  account  given  in  an  appendix  to  this  volume  of 
the  Maple. 

The  Board  has  built  during  the  past  year  three  small  inexpensive 
light-vessels  for  lake  use  only  during  the  season  of  navigation.  Each 
has  sufficient  steam  power  for  getting  tiO  and  from  her  station,  and  each 
has  a  steam  fog  signal  and  lights  of  sufficient  range  for  her  location. 
They  are  called  lightships  Nos.  55,  56,  and  57,  and  have  been  placed, 
respectively,  on  Simmons  Reef,  White  Shoal,  and  Grays  R«ef,  in  Lafee 
Michigan,  and  give  satisfaction.  This  experiment  of  attempting  to  use 
inexpensive  light-ships  instead  of  costly  permanent  light-houses  is  tried 
at  the  earnest  request  of  the  lake  vesselmen.  Such  small  vessels 
would,  however,  be  entirely  inadequate  for  the  boisterous  weather  and 
heavy  sea  of  the  Atlantic  and  Pacific  coasts  of  the  United  States. 

The  Board  was  authorized  by  an  item  in  the  sundry  civil  appropria- 
tion act  approved  August  5,  1892,  to  use  the  $60,000  appropriated  on 
August  30, 1890,  to  build  a  light-house  on  Eleven-Foot  Shoal,  for  estab- 
lishing one  or  more  light-ships  on  the  Great  Lakes.  Appropriation  of 
$25,000  was  also  made  in  the  atit  of  August  5, 1892,  for  establishing  » 
light- vessel  at  Bar  Point,  Lake  Brie.  Plans  are  now  being  made  for 
building  a  number  of  wooden  light- vessels  without  steam  power  or 
steam  fog  signals,  which  are  to  be  about  80  feet  long,  20  feet  beam,  and 
to  draw  some  8  feet  of  water.    It  is  hoped  that  three  if  not  four  snch 
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veHseln  eau  be  built  from  this  $60,000  appropriation,  and  that  one  of  the 
same  general  character,  but  larger,  can  be  provide<l  from  the  approjiri- 
ation  of  $25,000  for  establishing  a  light- vessel  at  Bar  Point.  It  is  not 
expected  that  such  lightly  built  vessels  can  have  the  life  of  the  light- 
vessels  built  according  to  the  standard  of  the  Board,  but  it  is  hoped 
that  they  may  be  kept  on  duty  until  Congress  has  op])ortunity  to  de- 
termine whether  or  not  they  shall  be  replaced  by  light-houses  whic^h 
would  be  more  economical  in  the  long  run,  or  by  light- vessels  of  a  more 
lasting  character.    . 

TECHNICAL  BOOKS  FOR  THE  LIOHT-HOUSE  ESTABLISHMENT. 

The  following  reo>ommendation,  which  was  made  in  the  Board's  last 
two  annual  reports,  is  renewed : 

From  the  organization  of  the  Light-House  EHtablishment  until  quite  recf  utiy  it 
ha0  been  the  practice  of  the  Hoard  to  buy  such  technical  and  professional  books  and 
periodicals  as  were  needed,  and  to  pay  for  them  from  the  proper  general  appropria- 
tions. This  course  was  taken  with  the  permission  of  the  Secretary  of  the  Treasury, 
given  in  many  cases  previously  in  writing,  and  with  the  approbation  of  the  account- 
ing officers  of  the  Department,  as  shown  by  their  approval  of  the  accounts  rendered 
therefor  by  the  purchasing  officer  of  the  Board.  These  purchases  are  now  disallowed 
by  the  accounting  officers. 

It  has  been  from  the  beginning  the  settled  and  authorized  policy  of  the  Board  to 
maintain  a  technical  library  to  aid  it«  constructing  officers  in  the  performance  of 
their  duties.  This  library  now  contains  more  than  3,00()  volumes,  many  costly,  most 
of  them  rare,  and  some  of  them  unique,  at  least  in  this  country.  This  was  found  to 
be  the  case  during  the  session  of  the  International  Marine  Conference,  when  books 
were  borrowe<l  from  this  library  for  its  use  on  the  plea  that  they  could  not  be  found 
elaewbere. 

Books  bought  to  enable  the  Hoard  to  build  a  certain  light-house  or  light-ship  might 
be  charged  against  the  appropriation  for  building  that  strurture;  but  such  books, 
while  bought  to  meet  the  needs  of  the  Hoard  in  each  case,  are  kept  to  meet  all  simi- 
liir  caises  arising  afterwards.  Hence  they  should  be]>aid  for  from  the  general  rather 
than  from  special  appropriations.  Books  thus  obtained  are  placed  in  the  Board^s 
library,  which  is  a  lending  library,  open  to  all  the  engineers  and  inspectors  of  the 
sixteen  light-house  districts.  Hy  this  method  a  book  bought  for  one  district  officer 
IB  open  t-o  the  use  of  all.  This  prevents  duplication  of  books  and  saves  much  ex- 
pense. 

The  Hoard,  in  order  to  keep  abreast  of  the  march  of  .science  in  the  highly  scientific 
-work  for  which  it  is  responsible,  has  great  need  and  makes  large  use  of  its  library. 

All  appropriation  of  $'M)i)  was  injvde  for  this  purpose  last  year,  and  it 
is  recommended  that  the  same  amount  be  appropriated  for  tlie  purpo.se 
tor  use  during  the  coming  year. 

GAS    HUOYS. 

Tlie  buoy  used  is  of  the  Pintst'h  pattern  and  patent.  It  is  forged  by 
a  Hecret  pr»)(*4?ss  witlumt  seam  and  hohls  compressed  giis  without  ptu- 
c^ptible  loss,  which  burns  with  a  steatly  Hame  and  wliicli  is  rarely  ex- 
tiui^iished  from  any  cause,  umliiiig  a  useful  light.  The  gas  buoy  is 
Hoiuetimes  used  to  replace,  temporarily,  a  liglit  ship  while  the  latter  is 
under  repair.  It  is  sometimes  used  when*  a  light  sjiip  can  not  be 
mooreil.  A  dangerous  wreck  in  an  important  channel  lejwling  int^» 
Now  Y^ork  hu<l  to  be  marke<l,and  astiic  channel  was  too  narrow  toad- 
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mit  of  a  lijj:Ut  ship  being  placed  m»ar  the  wreck,  a  Piiitsch  ^as  buoy 
was  used  there  >^atist'actorily,  to  the  great  advantage  of  shipping,  for  a 
considerable  hMigtli  of  time  and  until  the  wreck  had  disapi^eared.  The 
Board  in  181)1  placed  a  lighted  gas  buoy  in  tlie  fairway  of  vessels 
going  north  and  south,  near  to  the  wre<ks  of  the  steamer  Vizeaya  and  ' 
the  schooner  Harffraves,  oft'  Barnegat  Light,  on  the  N"ew  Jersey  sea- 
coast,  where  it  served  to  keej)  vessels  from  running  on  to  these  wrecks. 
In  tlie  summer  of  1892  it  phvced  a  gas  buoy  in  Pollock  Rip  Slue,  Ma8%, ' 
off  the  wreck  of  the  yacht  Alra  whfch  was  also  in  the  fairway  of 
vessels  going  north  and  south.  A  gas  buoy  was  also  placed  so  as  to 
mark  a  wreck  in  Boston  Harbor,  and  the  buoy  wa«  kept  there  until  the 
wreck  wa*s  broken  up  and  disap])eared. 

Th(Te  was  no  ap])ropriation  nnwle  by  the  last  session  of  Congress  for 
gas  buoys.  The  year  before,  by  the  act  approved  on  March  3, 1891, 
♦30,0(H)  wa,s  appropriated  for  this  purjwse,  but  the  Board  was  limited 
to  the  payment  of  not  exceeding  $2,000  each,  for  gas  buoys.  This  pro- 
vision precluded  the  purchase  of  nmny  of  the  larger  class.  The  buoy, 
which  the  Board  has  used  so  successfully  for  the  past  six  or  seven  years, 
weighs  about  (),000  pounds  and  costs  about  $2,000  on  the  other  side  of 
the  Atlantic,  Avhere  only  it  is  made.  The  duty  ui>on  it  is  about  45  per 
cent  ad  valorem.  That  amount,  with  the  freight,  would  make  each 
buoy,  of  the  size  most  wanted,  cost  about  $3,000  delivered  at  the  gen- 
eral liglit-house  depot. 

As  the  Board  was  not  able  to  get  the  buoys  most  needed,  the  amount 
was  expended  in  the  purchase  of  a  smaller  cla^s  of  buoys  which  can  be 
used  in  the  stiller  waters  of  the  sounds  and  the  lakes.  Ten  more  gas 
buoys  of  the  larger  sizes  are  needed.  The  Board  estimates  that  they 
will  cost  $30,000,  and  it  is  recommended  that  an  appropriation  of  this 
amount  be  made  for  that  purpose. 

ILLUSTRATION   OF   THE   LIOHT-IIOXTSE  LIST. 

Mariners  have  complained  that  they  were  unable  to  determine,  from ' 
the  description  in  the  light-house  list,  the  identity  of  the  light-stations 
by  day,  when  the  lights  were  nor  burning.  The  Board  has  therefore 
added  to  the  destjriptive  narration  in  the  light-house  list,  graphic  rep-  ■ 
resentation.  Cuts  of  prominent  lights  in  the  first  and  second  hght- 
house  districts  were  added  to  the  light-house  list  for  1891,  and  in  . 
those  for  1892  cuts  of  the  most  prominent  lights  on  the  Atlantic,  Gulf, 
and  Pacific  coasts  were  given.  Those  stations  have  been  selected 
which  could  most  readily  be  mistaken,  especially  at  a  dist^mce,  for 
others,  and  photographs  of  them  were  made  from  the  point  of  ^^ew 
from  which  mariners  would  first  see  them.  From  these  photographs 
the  cuts  were  made.  The  pictures  had  to  be  obtained  at  small  cost,  and 
hence  they  can  have  little  artistic  merit.  But  they  answer  the  de- 
signed purpose  so  well  that  the  Board  is  encouraged  to  add  to  the  next 
light-house  list  pictures  of  still  other  lights.  It  is  claimed  that  these 
cuts  make  the  light  houses  figured  almost  as  useful  to  mariners  byd^y 
as  they  are  by  night. 
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INSPECTING  LIGHTS. 

TlicLight-HoiiBe  Board  cousists  of  nine  persons.  Each  member  is  sup- 
imsed  to  be  au  expert  in  some  brauch  of  pharology,  and  for  that  reason 
he  is  detailed  to  this  duty.  HiH  vahie  to  the  service  increases  ivs  he  comes 
in  personal  contact  with  the  local  light  officers  while  in  performance 
of  their  duty,  and  this  can  be  accomplished  only  by  actual  journeys  to 
the  various  districtt^.  The  theory  is  that  light-house  insj>ector8  and  en- 
gineers inspect  the  light-houseH^  light-Khips,  light-house  and  buoy 
depots  and  their  appurtenances,  and  that  the  members  of  the  Light- 
House  Board  inspect  the  work  of  the  ins])e/ctors  and  engineers.  In 
proportion  as  this  theory  is  carried  into  effect  uniformity  and  precision 
of  action  is  insured.  Proper  inspection  by  members  of  the  Board  is, 
however,  limited  by  the  fact  that  their  mileage,  or  traveling  ex[>enses, 
cau  be  paid  only  from  the  $3,000  appropriation  made  yearly  for  inspect- 
ing lights.  Small  as  this  appropriation  is,  it  is  burdened  by  the  pro- 
vision that  from  it  must  be  paid  the  rewards  offered  for  information  as 
to  collisions  and  for  the  apprehension  of  those  who  have  damaged  light- 
iiouse  property.  It  is  therefore  recommended  that  this  amount  be  in- 
creased to  $5,000  for  the  ex)ming  year,  or  that  the  Board  be  authorized- 
to  pay  its  members'  mileage  or  traveling  expenses  from  the  several 
general  and  special  appropriations  to  which  the  travel  may  pertain. 

INTERN ATIONAL  UNIFORM  BUOYAGK. 

When  the  International  Marine  Congress  was  in  session  in  Washing- 
ton in  1889,  it  considered,  at  the  instance  of  the  Light- Uouse  Board, 
the  subject  of  international  uniform  buoya^^e.  The  matter  was  refen-ed, 
with  suggestions,  to  the  several  countries  concerned.  It  then  became 
the  subject  of  dii)lomatic  correspondence  between  Great  Britain  and 
the  United  States,  and  has  again  and  more  fully  receivcnl  the  action  of 
the  Light- House  Board.  The  details  of  this  correspondence  will  be 
found  in  an  appendix  to  this  volume.  The  Board  is  of  opinion  that  too 
much  attention  can  not  be  given  to  this  important  subject. 

PERSONNEL. 

The  following  changes  have  taken  x>lace  in  the  personnel  of  the  Light- 
House  Board  since  the  date  of  the  lavst  annual  report: 

On  February  17,  1892,  Brig.  Gen.  Thomas  Lincoln  Casey,  ( /hief  of 
Engineers,  U.  S.  Army,  was  relieved  at  his  own  nicpiest,  and  was  suc- 
ceeded by  Lieut.  Col.  George  IL  Elliot,  Corps  of  Kngini^ers,  U.  S.  Army, 
On  May  14,  1892,  Col.  William  P.  Craighill,  C(ups  of  Engineers,  IT.  S. 
Army,  was  relieved  at  his  own  request,  and  was  succeeded  by  Maj. 
Oswald  H.  Ernst,  Corps  of  liingineers,  U.  S.  Army.  On  J>ccember  4, 
1891,  Maj.  James  F.  Gregory,  Corps  of  Engineers,  U.  S.  Army,  was 
detache<l,  and  was  succeeded  by  Capt.  Frederick  A.  Mahan,  Corps  of 
Engineers,  U.  S.  Army,  who  had  been  detailed  for  temporary  duty  as 
engineer  secretiiry  diuing  the  absence  abroad  of  Maj.  Gregory. 
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EStlMAt£8FOR  GENERAL  APPBOPKIATIONS. 

• 

Supplies  ot'light-houiMJa $408,000.00 

Repiiirs  of  ligbt-bonses ^ 710, 427. 99 

Salaries  of  keepers  of  light-lioii«es 680,000.00 

Expenses  of  ligbt-vesselH 300. 000.00 

Expenses  of  buoyage 425,000. 00 

Expenses  of  fog  signals 110, 774.83 

Inspecting  liglitH 5,000. 00 

Lighting  rivers 350,000.00 

Survey  of  light-house  sites 1,000.00 

ESTIMATES  FOR  SPECIAL  APPROPRIATIONS. 

Absecon  buoy  depot.  New  Jersey,  completion,  etc , $2, 000. 00 

Alligator  River  light-station,  North  Carolina 20, 000. 00 

Ames  Ledge  light-station,  Kennebec  River,  Maine 75.  CO 

Baltimore  light  and  fog-signal  station,  Maryland 60, 000. 00 

Ballards  Reef  light  and  fog-signal  station,  Michigan 100, 000. 00 

Ray  field  light-sfcition,  Lake  Superior,  Wisconsin 5, 000. 00 

Bay  State  Shoal  and  Oak  Point  Shoal,  Lake  Ontario,  New  York,  tem- 
porary floating  li^ht« 800. 00 

Beaufort  Harbor  range  lights,  North  Carolina 10, 000. 00 

Big  Bay  Poiut  light  and  fog-Hignal  station,  Lake  Superior,  Michigan  .. .  25.000.00 

Big  Oyster  Be<l«  light  and  fog-signal  station,  New  Jersey 25, 000.00 

Big  Sable  fog  sigual,  l^ake  Superior,  Michigan 5, 500. 00 

Black  Ledge  light  and  fog-sigual  station,  Connectirut 45, 000. 00 

Bhu.'k  River  or  Lorain  fog  signal.  Lake  Erie,  Ohio*. 4, 300. 00 

Bodega  Head  light  and  fog-signal  station,  California 30, 000.  (W 

Boon  Island,  keeper's  dwelling,  Maine .' 3, 400. 00 

Boston  Harbor  light-ship,  Massachusetts 70, 000. 00 

Bridgeport  light-station,  Connecticut 2, 000.00 

Butler  Flat  light  and  fog-sigual  station,  Massachusetts 4d,  000. 00 

Cape  Elizabeth,  keepei^H  dwelling,  Maine 3, 300.00 

Cape  Fear  liglit-station.  North  Carolina 1.50, 000.00 

Cape  Fear  Ri  v«'r  range,  lights.  North  (-arolina 3, 105. 00 

Cape  Flattery  fog  nignal,  Washington 17, 000.00 

( 'ape  Lookout  Shoals  light-ship.  North  ('arolina 70, 000. 00 

Capo  May  boathouse.  New  Jt^raey 800. 00 

Cape  Mendocino  light-station,  California  (roadway) 500,00 

Carlton  Island  light-station,  Lake  Ontario,  New  York --. . .  ^  600. Ot) 

Cedar  Point  light  and  fog-signal  station,  Maryland 25,000.00 

Cheboygan  River  front  range  light,  Straitjs  of  Mackinac,  Michigan  (ad- 
ditional land) 1,750.00 

('hoquaraegon  Point  light  and  fog  signal.  Lake  Superior,  Wisconsin 10,000.00 

C*hicago  Fair  buoyage,  lllinoiH 29, 500.  Oo 

Chicago  Harbor  light  and  fog-signal  station,  Illinois  (completion) 15, 500.00 

(!lark  Ledge  light  and  fog-signal  ntation,  Maine 30, 000.00 

Deadnian  Island  light  and  fog-signal,  San  Pedro  Harbor,  California 5,000.00 

Deer  Point  light -Ht  at  ion,  Pensacola  Bay,  Florida 1. 000.  fO 

Depot  for  niuth  and  eleventh  light-house  districts,  Scanunons  Harbor, 

Michigan 15,000.00 

Devils  Island,  Apostle  Grcnip,  Lake  Superior,  Wisconsin,  permanent  tower .  22, 000. 00 

Doboy  Sound  range  lights,  Georgia 1, 500. 00 

Dog  River  Bar  light-station,  Alaliama 20, 000. 00 

Dollers  Poiut  and  Hog  Island  Wharf  range  lights,  James  River,  Virginia.  2, 500.00 

Doubling  Point  light  and  fog-signal  station,  Kennebec  River^  Maine....  6^300.00 
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Kaglo  Harbor  fo^  Bigual,  Lake  Superior,  Micliigau •. $5, 500. 00 

Eagle  River  ligbt-statioii;  Lake  BuperiDr.  MicbigaD;  moving  ligbt   to 

Sand  Hills 20,000.00 

Eecanaba  fog  Bignal,  Lake  Micbigan,  Micbigan 1^  100. 00 

Fairport  fog  signal,  Lake  Erie,  Obio '. 4, 700. 00 

Fonrteen-Mile  Point  ligbt  and  fog  Kigual,  Lake  Superior,  Micbigau  ....  20, 000. 00 

Forty-Mile  Point  ligbt  and  fog-signal  station,  Lake  Hnron,  Micbigan  ..  .25,000.00 
Fort  Wadswortb  ligbt  and  fog-signal  station,  New  York,  moving  fVom 

Fort  Tompkins 1,500.00 

Galloo  Island  fog  signal,  Lake  Ontario,  New  York * 5, 700. 00 

Gasbnoys 30,000.00 

Gladstone  ligbt-station,  Lake  Micbigan,  Micbigan 10, 000. 00 

Grand  Marais  ligbt  and  fog  signal,  Lake  Snperior,  Micbigan 15, 000. 00 

Grassy  Point  range  ligbts,  Maumee  Bay,  Lake  Eric,  Obio 8, 000. 00 

Grays  Harbor  ligbt  and  fog-signal  station,  Wasbington 60, 000. 00 

Green  Island  ligbt-station,  Maine 12, 0(X).00 

Heron  Neck,  keeper's  dwelling,  Maine 3, 300. 00 

Hillsboro  Inlet  ligbt-station,  Florida 90,000.00 

Hog  Island  Sboal  ligbt-sbip,  Rbode  Island 70,000.00 

Hog  Island  ligbt-station,  Virginia  (to  cbange  ligbt  from  fourtb  Ut  first 

order) 125,000.00 

Inside  Passage  beacon  ligbti),  Georgia  and  Florida 4, 000.  (K) 

Key  West  ligbt-station,  Florida,  ailditional   for  increasing  lieigbt  of 

tower ..: 1,500.00 

Lazaretto  Point  depot,  dwelling  for  keeper,  Maryland 2, 500. 00 

Libby  Islands,  keeper's  dwelling,  Maine .' 3, 200. 00 

Little  Gull  Island  ligbt  and  fog-signal  station,  Lake  Micbigan,  Miclii- 

gan 20,000.00 

Little  River  fog-signal  station,  Maine 10, 500. 00 

Lndington  fog  signal.  Lake  Micbigan,  Micbigan 5,  .500. 00 

Lndington  Pierhead  ligbt  and  fog-signal  station,  Lake  Micbigan,  Micbi- 
gan, keeper's  dwelling 4,  .500. 00 

Manistiqne  light  and  fog-signal  station.  Lake  Micbigan,  Micbigan 32, 000. 00 

Manitowoc  fog  signal.  Lake  Micbigan,  Wisconsi  n 5, 500. 00 

Marrowstone  Point  fog  signal,  Puget  Sound,  Wasbingt  on 3,  .500. 00 

Mary  Island  ligbt-station,  Alaska 800. 00 

Matinicus  Rock,  keeper's  dwelling,  Maine 3, 200. 00 

Maumee  Bay  range  lights,  Obio 4, 100. 00 

Menasha  range  lights,  Wisconsin 500. 00 

Mendota  light-station,  reestablisbment.  Lake  Snperior,  Micbigan 7, 500. 00 

Mermenteau  River  light-station,  Louisiana 7, 000. 00 

Mobile  ship  channel  lights,  Alabama 60, 000. 00 

Moant  Cornelia  light-station,  Florida 175,000.00 

Now  York  Slongfa  ligbt  and  fog-signal  station,  California 10, 000. 00 

North  Head  Cape  Disappointment  light-station,  Wasbington 50, 000. 00 

North  Manitou  light  and  fog-signal  station.  Lake  Micbigan,  Micbigan  .  20, 000.00 

Oil  houfles  for  light-stations 15, 000. 00 

Old  Mackinac  Point  ligbt-station.  Straits  of  Mackinac.  Micbigan,  addi- 
tional land  ; 1,000.00 

Old  Orchard  Shoal  light-station,  New  York,  additional 300. 00 

"Oswego  Breakwater  fog  signal.  Lake  Ontario,  New  York 4,  ,300. 00 

Patrol  steamer,  hire  of,  for  use  on  the  St.  Marys  River,  Micbigan 4, 000. 00 

Pat«  (or  Hat)  Point  light  and  fog  signal.  Lake  Superior,  Minnesota 1.5, 000. 00 

Perkins  Island  light-station,  Kennebec  River,  Maine 5, 700. 00 

Peahtigo  Shoal  light  and  fog-signal  station,  Wisconsin 10, 000. 00 
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Plum  l^eac.h  li^Iit  and  fog-Bigual  tttatioD.  Rliodf.  Island $60, 000. 00 

Poes  Reef  light-sbip,  Straits  of  Macki nac,  Michigan 25, 000. 00 

Point  Arguello  light  and  fog-signal  station,  California 35. 000. 00 

Point  hni'hou  light  and  fog-signal  station,  California 33, 000. 00 

l^oint  Hueneme  light- station,  Californhi,  additional  land 1, 000. 00 

Point  No  Point  light-station,  Chesapeake  Bay,  Maryland 35, 000. 00 

Point  Pinos  light-station,  California,  additional  land 2, 000. 00 

Pork  Point  liglit  and  fog-.signal  station,  North  Carolina 20, 000.00 

Port  CI inton  light-station,  Lake  Erie,  Ohio,  reestablishing 1, 500.  W> 

Portage  Lake  Ship  Canal  pierhead  fog  signal,  Lake  Snperior,  Michigan .  5, 500.01) 

P«n'tage  Lake  light-station,  Lake  Michigan,  Michigan,  keeper's  dwelling.  3, 500.  Oi» 
i'orte  dcs  Morts  range  lights  and  fog-signal  station,  Lake  Michigan, 

Michigan 21,000.00 

Prcsquc  Isle  IMevhead  fog  signal,  Erie  Harhor,  Lake  Erie,  Pennsylvania.  4, 300.00 

1*11  get  Sound  beacon  lights,  Washington 10, 000. 00 

Punta  (iorda  light  and  ft)g-signul  station,  California 40, 000.00 

C^uarry  Point  fog-signal  station,  San  Francisco  Bay,  California 6, 000. 00 

Rockland  Lake  light  and  fog-signal  station,  New  York 35, 000. 00 

Round  Island,  North  Passage,  Mission  Point,  Mackinac  Island,  Lake  Hu- 
ron, Michigan 15,000.00 

St.  Catherine  Sonnd  light-station,  Georgia ^  20, 000. 00 

St.  Joseph  Pierhead  fog  signal,  Lake  Michigan,  Michigan 5, 000. 00 

St.  Joseph  Point  light-station,  Florida : 25, 000. 00 

St.  Martin  Island  light  and  fog-signal  station,  Gr^en  Bay,  Michigan 15, 000. 00 

St.  Marys  River,  the  more  thorough  lighting,  Michigan 14l>,  562. 00 

Salem  Creek  light-station,  New  Jersey 8(^. 00 

Seul  Choix  Pointe  light  and  fog  signal.  Lake  Michigan,  Michigan,  com- 
pleting structures 3, 500. 00 

Seul  Choix  Pointe  fog  signal,  Lake  Michigan,  Michigan 5, 500. 00 

Sheboygan  Pierhead  fog  signal,  Wisconsin 5, 500. 00 

Sheftield  Harbor  light-station,  Connecticut 10, 000. 00 

south  Bass  Island  light-station,  Lake  Erie,  Ohio 8, 600. 00 

South  Boston  range  lights,  Boston  Harbor,  Massachusetts 1, 000. 0<l 

South  Fox  Island  fog  signal,  Lake  Michigan,  Michigan 5, 500. 00 

Spectacle  Island  range  light*,  Boston  Harbor,  Massachusetts 9, 350. 00 

Spring  Point  Ledge  light   and    fog-signal    station,   Portland  Harbor, 

Maine :...  45,000.00 

Squirrel  Point  light-station,  Kennebec  River,  Maine 4,K50.00 

Staten  Island  light-house  depot.  New  York,  sea  wall,  etc 75, 000. 00 

State  Ledge  light  and  fog-signal  station,  Massachusetts 42, 000. 00 

Statue  of  Liberty  light-station.  New  York  Harbor,  New  York,  coni]ilet- 

ing  pedestal 50,000.00 

Sturgeon  Bay  Canal  light-station.  Lake  Michigan,  Wisconsin 20, 000. 00 

Swan  Point  Bar  light  and  fog-signal  station,  Maryland 50, 000. 00 

Tender  for  the  third  light-house  district 95, 000. 00 

Tender  for  the  ninth  light-house  district 95, 000. 00 

Tibbetts  Point  fog  signal.  Lake  Ontario,  New  York 4, 300. 00 

Two-Bush  Island  light  and  fog  signal,  Penobscot  Bay,  Maine 19, 000.00 

Waackaack  light-station,  New  Jersey,  additional  3, 730. 00 

Warwick  fog-signal  station,  Rhode  Island 5, 000. 00 

Willamette  River  light  and  fog-signal  station,  Oregon 6,  OOO.  00 

Wilson  Harbor  light-station.  Lake  Ontario,  New  York 2, 500. 00 

Wreck  Point  light-station,  North  Carolina 5, 000. 00 

Yaqnina  Bay  lights,  Oregon 300.00 
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FIRST  DISTIirCT. 

The  first  difttrict  extends  from  the  head  of  navigation  in  the  St.  Croix 
Kiver,  Maine,  the  eastern  boundary  of  the  iTniti^d  States,  to  and  includ- 
ing Hampton  Harbor,  New  Hampshire,  and  includes  all  the  aids  to  nav- 
igation on  the  coasts  and  in  the  navigable  bays,  riyers,  and  inlets  of 
Maine  and  New  Hampshire. 

Inspector, — Commander  Prank  Wildes,  U.  9.  Navy. 

Engineer. — Maj.  William  S.  Stiinton,  Corps  of  Engineers,  U.  S.  Army, 
to  December  14, 1891;  Maj.  William  R.  Livermore,  Corps  of  Engineers, 
U.  S.  Army,  from  Decembef  14,  1891. 

In  this  district  there  are — 

Light-houses  and  beacon  lights 61 

Day  or  anlighted  beacons 104 

Fog  signals  operated  by  steam  or  hot-air  engines 12 

Fog  signals  operated  by  clockwork 17 

Whistling  buoys  in  position 11 

Bell  bnoys  in  position 16 

Other  buoys  in  position 606 

Steamer  /?■«,  buoy  tender  and  for  supply  and  iusi^cction 1 

Steamer  Myrtle,  for  construction  and  repair  in  the  lirst  and  second  districts 1 

The  number  preceding  the  name  of  a  light-station  is  that  by  which 
it  is  designated  in  the  list  of  lights  and  fog  signals  on  the  Atlantic  and 
Gulf  coasts  of  the  United  States,  corrected  to  January  1,  1892,  or  in 
the  list  of  lights  and  fog  signals  on  the  Pacific  coast  of  the  United  States, 
corrected  to  January  1, 1892,  or  in  the  list  of  lights  and  fog  signals  of 
the  United  Statues  on  the  Northern  lakes  and  rivers,  corrected  to  tlie 
opening  of  navigation,  1892. 

This  district  contains  57  light-stations,  with  59  lights,  2  beacon  lights, 
Jind  1  independent  fog  signal.  Of  these  stations  28  are  provided  with 
fog  signals.  Seventeen  of  these  signals  are  bells  struck  by  machinery, 
8  of  them  are  operated  by  steam,  and  3  of  them  are  worked  by  hot- 
air  engines.  The  independent  fog  signal  of  Manana  Island  is  run  by 
hot  air.  There  are  in  position  104  day  or  unlighted  beacons,  11  whis- 
tling buoys,  16  bell  buoys,  and  006  other  buoys. 

The  buoy  on  Winslow  Rock,  Kennebecj  River,  and  two  buoys  in  Sand 
Channel,  Moosabec  Reach,  have  been  discontinued.  One  spindle  has 
been  set  up.  One  can,  13  spar,  and  1  bell  buoys  have  been  placed.  The 
spar  buoys  on  Stump  Cove  Ledge  and  Hay  Island  Ledge,  in  Eggemog- 
gin  Reach,  have  been  changed  to  nun  buoys. 

The  fog  signal  at  Libby  Islands  has  been  changed  from  hot  air  to 
steam,  and  the  signal  at  Mount  Desert  from  a  bell  strnck  by  machinery 
to  a  hot-air  trumpet.  The  fog  signal  authorized  last  year  for  the  Cuck- 
olds, near  Boothbay,  is  in  process  of  (construction. 
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— .  Clarh  Ledge  J  St.  Oroix  River  ^  near  Eastportj  Maine, — ^The  following 
recominendation,  made  in  the  Board^B  last  three  aunual  reports,  is  re- 
newed : 

Vessels  navigating  the  St.  Croix  River  need  a  light  to  guide  them  to  its  entrance 
hotwoen  the  wliirlpools  off  Deer  Point  and  Dog  It^land,  near  Eaatport.  Clark  Ledge, 
near  the  shore  in  Eastport  Harbor,  is  almost  covered  at  high  water,  is  very  danger- 
ous to  navigation,  and  has  cansed  the  loss  of  several  vessels.  A  light  here  would 
servo  the  twofold  purpose  of  guiding  vessels  to  the  entrance  of  the  river  and  clear 
of  tliis  dangerous  ledge.  For  this  purpose  an  appropriation  of  $30,000  is  needed. 
The  legislature  of  Maine,  which  convenes  biennially  and  will  not  again  assemble 
until  the  w^inter  of  1890-'91,  has  convoyed  title  to  the  ledge  and  jurisdiction  over  it 
to  the  United  States,  so  that  the  light-house  may  be  erected  whenever  an  appropria- 
tion therefor  is  made  by  Congress. 

It  is  recommended  that  an  appropriation  of  $30,000  be  made  thewfor. 

3,  Went  Quoddy  Head,  entrance  to  Quoddy  Bay^  Maine. — A  brick  oil 
house,  8  feet  6  incfhes  by  8  feet  6  Inches  in  plan,  was  built.  A  door 
was  cut  in  the  west  side  of  the  fog-signal  house.  Various  minor  repairs 
were  made. 

4,  Little  Riverj  month  of  Little  Riverj  Cutler  H^rhor^  Maine, — Tbe 
following  recommendation,  which  was  made  in  the  Board's  last  three 
annual  reports,  is  renewed: 

Cutler  Harbor  is  a  station  of  the  Eastport,  St.  John,  and  Bay  of  Fundy  pilot*.  It 
is  rapidly  grow^ing  as  a  summer  resort.  Vessels  making  the  Bay  of  Fundy  first  make 
Libby  Islands,  and  then  try  to  make  Little  River  light.  Steamers  of  the  International 
Line  wish  to  make  this  a  harbor  and  stopping  place.  They  carry  mneh  freight  and 
many  passengers.  It  is  the  only  near  harbor  of  refuge,  and  is  used  as  such  by  ves- 
sels when  they  can  get  in;  but  this  is  impossible  in  a  fog,  without  the  aid  of  a  fog 
signal.  The  Spanish  steamer  Eduardo  struck  at  low  tide  on  July  21,  18S9,  on  Old 
Man  Island,  2  mUes  south  of  Cutler  Harbor,  at  midnight  and  during  a  dense  fo^. 
She  filled  with  water  and  proved  a  total  loss.  The  crew,  numbering  40  men  iu  flll, 
were  saved.  She  registered  2,308  tons  and  coat  $285,000.  The  inspector  of  the  flwt 
light-house  district  made  a  report  relating  to  this  wreck,  from  which  the  following 
extracts  are  taken : 

*^The  steamer  Eduardo  arrived  near  Libby  Islands  light  and  fog>signal  station  on 
the  morning  of  July  20,  and  remained  in  that  vicinity  until  near  midnight,  occa- 
sionally standing  out  seaward  and  then  returning,  apparently  keeping  between  tlie 
two  signals  of  Libby  Islands  and  Seal  Island. 

'*  The  weather  was  calm,  with  a  rough  sea  and  dense  fog.  About  9  p.  m.  it  scaled 
up  so  that  Libby  Islands  and  Moose  Peak  lights  were  visible,  and  soon  aft«r  the  ves- 
sel was  headed  east  by  north  at  slow  speed,  with  frequent  casts  of  the  lead. 

'*At  about  midnight,  fog  being  very  thick,  the  vessel  struck  on  Old  Man,  having 
heard  neither  the  automatic  fog  bell  of  Little  River  light -station,  2f  miles  distant  to 
the  eastwa;'d,  nor  the  whistling  buoy  off  same  place,  3^  miles  distant,  bearing  al>oat 
E.  i  N." 

From  an  inspection  of  the  chart  it  will  be  seen  that  Little  River  and  Harbor  opens 
to  the  southeast  and  that  the  high  land  of  Little  River  Head  covers  the  light-station 
until  it  is  brought  to  bear  about  north.  A  steam  fog  signal  at  the  light-station  migb^ 
«ir  might  not  be  heard  near  the  Old  Man ;  it  would  not  be  heard  certainly  at  its  fttH 
Ntrt'ugth;  but  located  on  Little  River  Head  it  would  be  exposed  iu  all  directions  sea- 
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wanl  and  would  in  tbis  caBe,  without  any  doabt,  have  been  the  greatent  possibb^ 
aesistanoe  in  guiding  the  Kduardo  to  that  point;  tho  AvbiHtling  buoy  could  then  have 
Iieen  picked  up  and  a  froRh  departun^  takon,  or  the  vosrcI  ronbl  buv«  entered  the 
harbor  of  Cq tier. 


The  following  18  an  extract  from  the  report  of  her  master  of  the  wreck  of  the 
Eduardo: 

"If  at  the  western  point  <if  Little  Kivcr  there  bad  been  a  fog  whistle  or  trunii)ct, 
I  asBure  you  this  accident  would  not  have  occurred ;  so  that,  in  my  opinion,  it  is  nbso- 
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luteiy  ii<»oea8ary  then*  Hliould  be  iit  that  point  soiih>  f<ig  sij^iial  (»ppr»te«l  by  steam 
diirin«;  fojj^^y  W4»ather." 

'file.  Board  is  uImo  of  o]iinioii  that  this  wreck  would  uot  have  occurred  had  the  fog 
Hiiriial  now  re<*onnncnded  for  Little  Kiver  H^bt-statioD  then  beou  in  o|>eration.  It  is 
eHtiinaUxl  that  the  e«t-abUHhnieDt  t»f  riuch  a  hi j(ual  would  cost  $10,500,  ainl  the  appro- 
priation of  that  amount  iA  therefore  recommend ihI. 

a.  JAhhy  iHlawlHj  entrance  to  Machias  Bay,  Maine, — A  soa  wall  4(*  fpet 
hmghy  12  feet  higb,  of  12-incb  by  12-iuctli  bard  pine  timbtM-  securely 
bolted  to  tbe  bMl|ife  ami  reeiiforced  witb  rocks,  wa.s  built  to  pi*otect  tlie 
boat8lip  from  tbe  sea.  A  ]>latform  IS  feet  by  C  feet  in  plan  was  built 
at  tbe  side  of  tbe  boatslip.    Minor  repairs  were  made. 

Since  tbe  establisbment  bere  of  tlie  fog  signal  by  DaboU  trumi>et, 
about  nine  years  agi>,  ma4le  tbe  apiH>intment  of  an  assistant  ket^per 
nt»eessary,  tbe  assistant  has  been  intimately  related  to  the  prineix>al 
keeper.  For  several  years  be  was  tbe  brotberof  tbe  keei)er'8  wife,  and 
tbereafUn'  until  now  the  keeper's  son-in-law  was  assistant  keeper,  and 
tbe  families  of  tbe  prim'ipal  keeper  and  bis  assistant  have  lived  to- 
gether as  one  family  in  one  dwelling.  Recently  tbe  principal  keeper 
resigned ;  the  families  of  the  keeper  and  bis  assistant,  therefore,  must 
live  separately  hereafter.  The  only  dwelling  at  the  station  is  adapted 
neither  in  size  nor  arrangement  t<j  two  famibes,  and  another  set  of 
quarters  has  therefore  become  urgently  necessary.  Tbe  substitution 
this  summer  of  the  steam  fog  signal  for  the  Daboll  trumpet  will  make 
it  more  than  ever  necessary  and  important  to  have  an  efficient  assist- 
ant, and  the  x)rovision  of  a  suitable  set  of  quarters  for  him  will  make 
it  much  easier  for  tbe  service  to  obtain  and  retain  an  assistant  of  tbe 
(|ualifications  required.  It  is  estimated  that  an  additional  keeper's 
dwelling  can  be  built  for  $3,2()0,  and  it  is  recommended  that  an  appro- 
priation of  this  amount  be  made  therefor. 

7.  Moosabec  Keach,  ea^t^rly  entrance  to  Moosahec  Beachj  Maine, — ^An 
iron  ladder  was  Jittacbed  to  the  spindle  to  give  ac^oess  to  the  lantern. 

H,  Moose  Feakj  Mistal'e  Island^  entrance  to  Bay  of  Fundy^  Maine, — 
A  bri(»k  oil  house  8.J  by  8J  feet  in  i)lau  was  built.  Various  minor  re- 
pairs were  made.  , 

10,  Xarragu^gmy  Pond  Tnland,  entrance  to  NarragtiaguH  Bay ^  Maine. — 
A  ])arn  16  by  20  feet  in  plan,  and  a  fuel  house  measuring  12  by  20  feet 
were  rebuilt,  and  minor  repairs  were  made  to  tbe  dwelling.  A  brick  cis- 
tern of  1,500  gallons' <'apacity  was  built  in  the  cellar  of  the  dwelling. 

11,  Petit  Mananj  south  end  of  Petit  Manan  Island,  Mains, — Thest/eam 
fog  signal,  which  was  remodeled  in  tbe  machine  shop  in  Boston,  was 
installed  in  place  of  the  old  signal.  A  new  lens  chariot,  trucks,  and 
friction  rolls,  made  in  the  shop  at  Bostcm,  were  fitted.  Various  minor 
repairs  were  made. 

12,  Prospei't  Harbor^  entrance  to  Prospect  Harbor,  Maine, — ^A  frame 
dwelling  19  by  20  feet  in  plan,  witb  ells  each  measuring  12  by  IC  feet 
was  built  on  the  foundation  of  tbe  old  stone  dwelling.    A  bam  16  by 
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28  feet  in  plan  was  built  to  replace  the  old  baru.  A  brick  cistern  was 
built  in  the  cellar  and  the  cellar  floor  was  raised  2  feet  to  exclude  water. 
The  ground  around  the  dwelling  was  graded  to  prevent  the  tUM^umula- 
tion  of  water.  A  wire  fence  was  built  on  the  north  boundary  of  the 
reservation.     Various  minor  repairs  were  made. 

13.  Winter  Harbor^  Mark  Island^  Maine, — The  boatslip  was  extended 
15  feet  and  refastened. 

14.  Mount  Desert^  Mount  Desert  RocJcj  Atlantic  Ocean,  off  the  voant  of 
Maine, — Work  on  the  double  dwelling  for  the  keeper  was  done  at  the 
shop  in  Portland.  The  dwelling  will  probably  be  ready  for  occuipancy 
in  October.  The  first  floor  in  the  tower  was  removed.  It  was  replaced 
by  a  strong  floor  of  brick  arches  and  iron  bedims.  The  caloric  engines 
taken  from  Libby  Islands  were  nearly  rebuilt  in  the  Board's  machine 
shop  at  Boston  and  were  set  up  at  this  station.  Various  minor  repairs 
were  made. 

19,  Bear  Island,  about  5  miles  northwest  of  Baker  Island,  Maine. — 
Arrangements  were  made  to  build  an  addition  to  the  northerly  side  of 
the  approach  to  the  wharf  heiui  which  should  be  52  by  100  feet  in  plan. 
At  the  close  of  the  year  about  three-fourths  of  the  material  for  the  ex- 
tension had  been  landed  at  the  station,  and  the  work  was  well  advanced- 
The  fog-bell  striker  was  repaired. 

20.  Bass  Harbor  ffead^  entrance  to  Bass  Harbor,  Maine. — Some  93  feet 
of  wire  fence  was  built  along  the  edge  of  the  bluff  from  the  tower  to  the 
road.    Various  repairs  were  made. 

— .  Oreen  Island,  entrance  to  Burnt  Goat  Harbor,  Maine. — The  follow- 
ing recommendation,  made  in  the  Board's  estimates  and  reports  for  the 
last  seven  years,  is  repeated : 

Burnt  Coat  Harbor  is  an  exceUent,  capacious  harbor  of  refuge.  The  range  Iig1it4» 
which  Kuided  to  the  entrance  were  nnsatisfactorv,  and  a  vessel  was  wrecked  last 
year  while  trying  to  make  the  harbor  by  their  aid.  One  of  them  was  accordingly 
discontinued,  and  it  is  proposed  to  erect  in  its  stead  a  light-house  on  Green  Island, 
about  a  mile  to  tbe  southward  of  the  entrance.  It  is  recommended  that  an  appro- 
priation of  $12^000  be  made  therefor. 

24.  Heron  Keck,  on  Oreen  Island,  East  Penobscot  Bay,  Maine, — The 
following  recommendation,  made  in  the  Board's  last  annual  report,  is 
renewed : 


The  keeper's  dwelling,  built  when  the  station  was  established  in  1853,  was  designed 
to  be  an  excellent  one,  haying  8-inch  brick  walls  separated  by  a2-iuchair  space  fi'oni 
a  4-inch  brick  lining  and  having  interior  4-inch  brick  partitions.  It  is,  however, 
understood  to  have  been  built  by  contract,  and  so  little  mortar  was  nsed  that  many 
of  the  jointH  do  not  appear  to  have  been  filled.  In  driving  rainstorms  they  receive 
large  quantities  of  water  which  keej)  the  walls  very  damp  and  almost  incessantly  ex- 
ude moisture  into  the  dwelling.  The  dampness  of  the  dwelling  is  further  increased  by 
the  character  of  the  site,  which  is  underlaid  by  a  sloping  ledge  over  which  the  water 
flows,  saturating  the  soil  surrounding  the  dwelling  and  keeping  its  cellar  wet.  From 
these  causes  the  dwelling  is  unhealthy,  and  it  is  unsuitable  for  occupancy  in  so  severe 
a  climate.    It  is  claimed  that  on  this  account  live  deaths  have  occurred  in  it  since 
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its  erection  iti  1853.     It  would  cost,  to  remedy  these  radical  defecta  in  the  walls  and 
of  the  Bit«,  almost,  if  not  quite,  as  much  as  it  would  to  erect  a  new  buildiu^;  ou  a 
proper  site.     A  new  building  on  a  Letter  site,  it  ia  estimated,  would  cost  $3;300,  and 
i^  it  is  recommended  that  an  appropriation  of  this  amount  be  made  for  that  pur])0.sc. 

[•  29^  30,  Matiniciis  Rock^  on  Matinicus  Rocky  Atlantic  Ocean^  off  the 

coast  of  Maine, — The  workroom  at  the  south  tower  and  the  tramway 
from  the  boathouse  to  the  signal  house  were  rebuilt.  Various  repair^ 
were  made.  The  following  recommendation^  which  was  made  in  the 
Board's  last  annual  report,  is  renewed: 

For  more  than  twenty  years,  and  until  recently,  the  first  assistant  keeper  was 
the  son  of  the  principal  keeper  and  the  two  lived  together  in  one  dwelling.  The 
resignation  of  the  principal  keeper  has  broken  up  this  arrangement.  At  this  impor- 
tant station,  wliich  has  two  secoud-onter  lights  and  a  steam  fog  signal,  a  keeper  and 
three  assistant  keepers  are  emploj^ed.  These  are  the  only  people  living  on  this 
rock.  Two  of  tlie  assistant  kee])erH,  with  their  families,  live  in  one  double  dwelling 
and  the  principal  keeper  lives  in  a  separate  single  dwelling.  These  three  sets  of 
quarters  are  adapted  only  to  the  accommodaJbion  of  three  families,  and  a  fourth  set 
of  quarters  is  therefore  urgently  necessary  for  the  third  aaslstant.  It  is  estimated 
that  a  proper  dwelling  can  he  built  for  $3,200,  and  recommendation  is  made  that  thi« 
amonnt  be  ax>propriated  for  that  purpose. 

This  bare,  rocky  islet  is  about  half  a  mile  long  and  of  irregular  width,  nowhere 
exceeding  an  eighth  of  a  mile,  and  the  highest  part  is  not  more  than  50  £EH?t  ab«»ve 
the  sea  level.  There  is  a.  little  cove  where  material  can  be  haule<l  up  in  ple.aKaiit 
weather,  but  it  has  no  harbor.  The  light-house  keeper  eftocts  a  landing»by  steering 
his  boat  through  the  breakers  on  the  top  of  a  wave,  so  that  it  will  land  on  the  Itoat- 
ways,  where  his  assistants  stand  ready  to  receive  him  land  draw  his  boat  so  fai'  np 
on  the  ways  that  a  receding  wave  can  not  carry  it  back  to  the  aea.  There  is  neither 
tree  nor  shrub  and  hardly  a  blade  of  grass  ou  the  rock.  The  surface  is  rough  and 
irregular  and  resembles  in  a  large  way  a  confused  pile  of  loose  stone.  Portions  of 
the  rock  are  frequently  swept  by  the  waves,  which  move  the  huge  bowlders  into  new 
positions.  During  the  storm  of  January  19,  1856,  the  sea  made  a  complete  hreaeh 
over  the  rock,  washing  away  every  movable  thing.  The  old  dwelling  was  so  tlior- 
oughly  demolished  that  not  one  stone  was  left  upon  another.  The  then  new  dwell* 
ing,  though  situated  in  the  most  protected  spot,  was  flooded,  and  heavy  woodeit 
shutters  had  to  be  closed  to  prevent  the  violence  of  -the  spray  from  breaking  thein 
in.  The  rock  is  about  20  miles  from  the  mainland,  as  the  crow  flies.  Rockland,  25 
miles  distant,  is  the  nearest  harbor,  unless  the  coves  of  Matinicus  Island,  4  mile8 
from  the  rock,  be  considered  as  harbors.  They  can  be  entered  only  with  certain 
winds  by  vessels  of  very  light  draft.  The  isolation  of  this  station  and  the  difficnlty 
of  landing  material  here  of  course  enhance  the  cost  of  erecting  the  proposed  strnctnre, 
in  which  strength  rather  than  the  graces  of  architecture  are  most  considei'ed. 

— .  Tico-Bush  Island^  southeast  pointy  entrance  to  West  Penobscot  Bdj/j 
seacoast  of  Maine, — The  very  capacious  and  important  waterway,  em- 
bracing the  Penobscot  Bay  and  river,  has  three  entrances  from  the  sea, 
viz:  the  East  Bay,  the  Muscle  Kidge  Channel,  and  the  West  Bay,  h^ 
tweenthem.  TheEastBayis  little  used  of  late  years.  The  MuscleRidg« 
Channel  is  the  shortest  and  most  direct  route  in  or  out  of  the  West 
Bay.  It  is  thoroughly  marked  by  aids  to  navigation,  and  is  used  by 
most  vessels,  but  it  is  narrow,  and  is  frequently  obstructed  in  fog^ 
and  calms  by  vessels  anchoring  in  the  channelway.    Sailing  vessels 
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anchor  throughout  its  length  whenever  they  are  6vert«.ken  by  fog  or 
ciilm.  During  the  midsummer  season,  when  the  fogs  are  dense  and 
frequent,  the  steamers  of  the  Boston  and  Bangor  line,  heavily  laden 
with  passengers,  traverse  this  passage  twice  a  day,  and  the  steamer  of 
.  the  Maine  Steiimship  Company  passes  through  it  four  times  a  week.  In 
thick  weather,  when  these  steamers  find  the  cliannel  crowded  with 
vessels  at  anchor,  navigation  becomes  perilous.  The  West  Bay  has  a 
broad  and  deep  mid-channel,  which  is  accessible  through  a  second 
channel  known  as^the  Two-Bush  Channel,  about  2  miles  wide,  between 
(Jrow  Island  and  Two-Bush  Island  on  the  north,  and  the  Northern 
Triangles  on  the  south.  This  is  the  widest  and  cleanest  channel  into 
the  West  Bay.  It  is  not  straight  like  Muscle  Jlidge,  there  being  two 
changes  of  direction  between  Monhegan  and  Munroe  Island,  the  first  of 
about  three  points,  the  second  of  about  five  points.  Two- Bush  Island 
is  in  this' latter  or  more  northern  turn.  A  reccud  of  passing  vessels, 
kept  at  Whitehead  Light-Station  during  four  inonths  of  last  spring, 
gives  the  number  of  vessels  in  each  channel  as  follows: 

yumber  of  ve^srln  passing  Ihi'onyh  th&fe  two  channvh  w  four  months. 


KoRclc  Bidgc 
Two-Bii»h.-.. 


^«I^"'   '    MaiYlT.  i    April.         May. 


157  I        1,526  I        2,488  i        2,682 
01  ,  555  I  1)97  ;        2,318 

I 


'f* 


Total. 


6, 85.T 
a,  931 


This  shows  that  nearly  two- thirds  as  many  vessels  pass  by  Two-Bush 
Channel  without  light  or  fog  signal,  as  by  Muscle  Ridge  with  both,  and 
seems  to  indicate  the  need  of  opening  up  this  channel  to  the  use  of 
navigators,  and  of  relieving  the  Muscle  Ridge  Channel  from  the  engorg- 
ment  or  crowding  of  vessels  which  sometimes  takes  place  there.  It  is 
proposed  to  establish  a  flashing  light  and  fog  signal  on  the  southeast- 
ern point  of  Two-Bush  Island.  The  light  should  have  a  white  sector 
extending  on  a  line  drawn  from  Hay  Ledge  through  Two-Bush  Island 
eastward  and  covering  all  south  of  that  linej  a  red  sector  covering  the 
northeast  quarter  up  to  Munroe  Island;  and  a  dark  sector  from  Mun. 
roe  Island  around  westward  to  Hay  Ledge.  The  light  should  be  about 
'M  feet  high  with  its  focal  plane  about  60  feet  above  the  sea.  It  is  esti- 
mnted  that  a  light-station,  embracing  a  brick  tower,  with  illuminating 
apparatus,  a  double  keeper's  dwelling,  a  boat  house  Jind  slip,  a  bell 
tower  with  bell  and  striking  machine,  barn  and  outbuildings  com- 
plete, including  the  cost  of  the  island  and  expense  of  title,  would  cost 
not  exceeding  $19,000,  and  it  is  recommended  that  an  appropriation  of 
this  amount  be  made  therefor. 

37.  Qrindel  Pointy  entrance  to  Gilkey  Harbor^  Maine, — The  barn,  iiy 
by  24  feet  in  plan,  was  rebuilt.    The  light-house  premises  were  inclosed 
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^^«.i     .    ."^  ^  Augusta.    The  Kennebec  River  is  kept  open  bv  tbe 

W™?\™^  '''\  ^"'"'  ''""^  ^^'^  *^  *^^  «^''^-     Above  Bath  tbe 
buoy^  are  taken  up  about  November  20,  and  the  river  is  Hkely  to  freeze 
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with  a  wire  fence.    A  brick  floor  was  laid  in  the  cellar.    Yarious repairs 
were  made. 

41.  Marshall  Pointy  entrance  to  St.  George  Harbor,  Maine.— A  boat- 
house,  10  by  20  tfeet  in  plan,  was  biiilt. 

J^.  Monhegan  Tslandy  on  Monhegan  Idund,  AtUintic  Ocean,  off  the  eomt 
of  Maine. — ^The  old  stone  house  wa-s  demolivshed.  A  frame  ell  to  the  j 
dwelling,  17  by  20  feet  in  plan,  was  built  upon  its  8it<*.  Minor  repairs 
were  made  to  the  dwelling.  A  brick  service  room  was  built.  It  is  10 
by  12  feet  in  plan,  and  is  attached  to  the  tower.  Various  repairs  were 
made. 

45.  Pemaquid  Point,  entrance  to  Mmcongus  Bay,  Maine. — A  boundary 
board  fence  was  built.    Various  repairs  were  made. 

46.  Ram  Island,  entrance  to  Boothhay  Harbor,  Maine. — ^Plank  walks 
were  built  from  the  dwelling  to  the  bridge,  to  the  fuel  house  and  to  the 
barn,  the  latt43r  having  one  flight  of  stairs.     Minor  repairs  were  made* 

17.  Burnt  Island,  entrance  to  Boothbay  Harbor,  ilfatne.— Some  30  fwt 
of  the  lower  end  of  the  boatslip  were  renewed.  The  Iwathouse  wai^ 
lengthened  6  feet  and  was  remodeled.  A  plank  walk  was  built  from 
the  dwelling  to  the  fuel  house.    Various  repairs  were  made. 

18.  GucJcoUls  Island  Fog- Signal  Station,  off  Soutkport  Island,  coast  of 
Maine. — ^Work  on  the  building  was  begun  in  January,  1892,  at  the 
Board's  shop  in  Portland,  and  in  April,  1892,  the  work  of  prepariugtbe 
site  and  erecting  the  buildings  was  begun  at  the  station.  At  the  close 
of  the  fiscal  year,  the  preparation  of  the  site  was  completed,  and  the 
Avork  on  the  double  fuel  houvse,  the  boathouse  and  the  false  work  was 
finisheil.  Four  courses  of  granite  were  in  place  and  clamped  and  about 
90  yards  of  concrete  were  laid.  The  work  wa«  done  by  hired  labor,  and 
most  of  the  materials  were  taken  to  the  island  in  the  tender  Myrtle. 
The  station  will  probably  be  completed  by  October  30,  1892. 

--.  Perl'ins  Island,  Squirrel  Point,  Doubling  Point,  Ames  Ledge  light- 
stations,  Kennebec  Elver,  Maine.— There  were  3,137  arrivals  of  vessds  in 
tins  river  during  the  year,  not  counting  the  steamers  which  ply  daily. 
The  steamers  Kennebec,  1,652  tons,  and  Sagadahoc,  1,413  tons,  made  . 
ninetysix  round  trips  each  from  Gardiner  to  Boston,  Other  pa^^sengcr 
steamers  ply  on  the  river  from  Bath  to  Augusta,  Boothbay  and  Popham 
Beach,  and  intermediate  places.  The  number  of  passengers  carried  wiis 
232,150.  Seventeen  tugs  wore  engaged  on  the  river  in  towing.  Thirt.v- 
nine  vessels  of  32,003  gross  tons  were  built  on  the  river,  vahwl  at  *oO 
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at  any  time  after  this  date.  The  ice  usually  goes  out  early  in  April, 
The  river  not  ouly  has  the  sea  fogs,  which  extend  to  Bath,  but  its  own 
river  fog  or  mist  which  is  dense  and  at  times  low  down.  On  dark 
iiiglits  it  is  sometimes  impossible  to  tell  where  the  water  ends  and  the 
shore  beghis.  The  Light- House  Establishment  maintains  no  lights  or 
fog  signals  in  the  Kennebec,  but  the  Kennebec  Steamboat  Company 
and  the  towboat  companies  have  united  for  many  years  in  maintain, 
ing  lanterns  hung  on  the  buoys  at  tuniing  points  or  other  difficult 
l>lac«s.  The  above  fact^  establish,  in  the  Board's  opinion,  the  necessity 
for  and  advisability  of  increasing  the  aids  to  navigation  in  the  Kenne- 
bec lliver,  and  it  recommends  the  establishment  of  the  following-named 
lights: 

On  the  southwest  point  of  Perkins  Island  a  fixed  red  lens-lantern 
light,  with  a  white  sector  to  the  northward  aini  a  fog  bell  struck  by 
machinery,  at  an  estimated  cost  of  $5,70(). 

At  Squirrel  Point  a  fixexi  red  light  from  a  lens  lantern,  with  a  white 
sector  to  the  southward,  at  an  estimated  cost  of  $4,650,. 

At  Doubling  Point  a  red  lens-lantern  light,  showing  up  and  down 
the  river,  with  a  fog  bell,  and  one-half  mile  east  from  the  point,  white 
range  lights,  not  less  than  500  feet  apart,  to  mark  the  channel  from 
Kam  Island  to  Fiddlers  Reach,  at  an  estimate<l  cost  of  $G,300. 

At  Ames  Ledge,  just  above  Thwings  Point,  a  red  lens  lantern, 
mounted  on  the  wooden  spindle,  which  is  maintained  there  during  the 
Bavigable  season,  at  an  estimated  cost  of  $75. 

It  is  estimates!  that  tliese  four  light-staticms  can  be  establishe^l  for 
not  exceeding  $16,725,  and  it  is  recommended  that  an  appropriation  of 
thia  amount  be  made  therefor. 

51.  Seguin^  on  Segxiin  Inland^  Maine, — A  brick  oil  house  was  built,  11 
feet  by  16  by  7J  feet  iu  x>lan.    Various  repairs  were  made. 

53,  51.  Cape  Mizabeth,  Maine. — A  new  revolving  machine,  made  in 
the  Board's  machine  shop  in  Boston,  was  set  up.  The  old  coal  bunkers 
were  replaced  by  new  ones.  Various  repairs  were  made.  The  follow- 
ing recommendation,  made  in  the  Board's  last  annual  report, is  renewed: 

Until  the  resignation  of  the  principal  keeper,  about  two  years  ago,  his  wife  wa« 
an  awintant  keeper,  so  that  there  were  but  three  families  to  be  accommodated  in 
the  three  single  dwellings  at  the  station.  This  arrangement  is  changed,  and  there 
»re  now  four  separate  families  at  the  station,  and  two  families  are  (crowded  iutt)  a 
dwolling  adapted  in  size  and  arrangement  to  only  one  family.  The  tNyo  towers  are 
iiM»re  than  900  feet  apart;  two  of  the  dwellings  are  near  the  northeast  and  one  near 
the  Kouthwest  tower.  A  fourth  dwelling  is  very  urgently  needed  near  the  latter  to 
}ir«>]»er1y  and  conveniently  house  in  the  severe  wint<^r  weather  of  that  climate  the 
(iocond  of  the  two  aHsistants  who  attends  the  light  in  it.  Hesides  a  Hrst  and  a  second 
order  light,  the  station  has  a  first-class  fog  signal,  and  an  additional  dwelling  is  im- 
peratively needed  in  the  best  interests  of  the  Sf'rvice.  It  is  estimated  that  one  can 
be  built  for  $3,300^  and  it  is  recommended  that  an  appropriation  of  this  amount  be 
made  therefor. 
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— .  Spring  Point  Led^e,  Portland  Harbor^  Maine, — Tlie  following  rec- 
ommendation, made  in  the  Board's  last  annual  report,  is  renewed:' 

A  bell  should  be  placed  on  Spring  Point  Ledge,  Portland  Harbor,  at  a  point  where 
it  would  mark  that  dangerous  ledge^  which  lies  in  bold  water  at  the  edge  of  th« 
channel.  It  would  also  mark  a  turning  point,  and  would  be  of  great  service  tf>  ves- 
sels  making  their  way  into  Portland  Harbor  in  thick  weather,  going  either  to  the 
wharves,  to  an  anchorage  in  Diamond  Island  Roads,  or  to  the  westward  of  Fort 
Gorges.  At  present  they  have  to  grope  their  way  unaided  after  leaving  the  bell 
buoy  off  Gushing  Island  Point.  When  the  sea  is  exceptionally  calm  this  buoy  docs 
not  ring,  and  there  is  no  guide  for  vessels  from  the  time  they  pass  the  trumpet  af 
Portland  Head.  WitH  a  bell  on  Spring  Point  Ledge,  vessels  could  always  change 
their  course  there  in  thick  weather,  without  depending,  as  they  now  do,  on  their 
time  from  the  bell  buoy  or  from  Portland  Head,  2  miles  distant.  The  difficultv  is 
increased  by  the  liability  of  the  reckoning  being  lost  in  meeting  other  vessels  which 
throng  the  harbor,  and  some  of  which  even  anchor  in  the  channel  in  the  midsummer 
season,  when  the  fogs  are  most  dense  and  frequent. 

The  peril  to  vessels  in  thick  weather  is  also  somewhat  increased  by  the  tendency 
of  a  current,  issuing  at  some  states  of  the  tide  between  Gushing  (Bangs)  Island  and 
Fort  Scammel,  to  set  vessels  tow.-ird  the  Spring  Point  side  of  the  channel,  and  of  the 
ebb  current  to  set  them  in  a  southerly  direction  on  to  Spring  Point  Ledge. 

Seven  steamship  companies  own  steamers  which  enter  Portland  Harbor.  They 
embrace  the  regular  coastwise  lines,  one  foreign  line,  and  the  steamers  plying  be* 
tweeu  Portland  and  places  in  the  immediate  vicinity  which  are  of  daily  resort  in 
summer.  These  couipauies  claim  that  518,362  passengers  were  carried  into  Portland 
by  their  steamers  last  year,  as  followH: 

Gasco  Bay  Gompauy 317, 285 

Portland  Steam  Packet  Gompany 75, 4RJ 

International  Steamship  Gompany •. 40, 3^ 

Maine  Steamship  Company ' 4,  495 

Harpswell  Steamboat  Gompany 6. 000 

Portland  and  Boothbay  Steamboat  Company 3, 000 

Steamer  Greenwood 36,  OOO 

Steamer  .S^.  K.  Spring 35,000 

Allan  Steamship  Line , 775 

Total   518,362 

In  view  of  the  excellence  and  importance  of  the  harbor,  the  very  large  number  of 
vessels  which  annually  resort  to  it  for  refuge,  the  great  number  of  passengers  carried 
into  it,  which  will  doubtless  steadily  increase  with  the  increasing  number  of  people 
who  resort  to  the  coast  of  Maine  in  midsummer,  and  the  fref^uency  and  density  of 
the  fogs  at  the  very  period  when  the  passenger  traffic  is  greatest,  it  is  recommended 
that  provision  be  made  for  the  establishment  upon  Spring  Point  Ledge  of  a  fog  hell 
and  a  light  of  the  tiftli  order,  in  a  depth  of  water  not  to  exceed  12 'feet  at  me-an  low 
tide,  and  the  building  of  a  structure  of  about  the  typo  and  diameter  of  tlutse  at 
Crabtree  Ledge  and  (lOOse  Uocks,  Maine.  It  is  estimated  that  this  can  bo  done  for 
$45,000.  and  it  is  recommeiuhHl  that  an  appropriation  of  this  amount  be  made  for 
that  purpose. 

56,  Portland  Breakicaterj  Portland,  Maine. — A  fuel  house,  S  by  12 
feet  in  plan,  was  built.    Various  repairs  were  made. 

57.  ]Vood  Inland,  entrancr  to  Wood  Island  Harbor^  Maine, — A  b«viu 
18  by  25  feet  in  phm,  and  a  plank  walk  <»()  feet  long  inside  the  Ijout- 
slip,  were  built.    Various  repairs  were  made 
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5,9.  Cape  yeddiekj  on  York  Knnbble^  Gape  Neddiekj  Maine, — Kew 
pltutk  walks  witli  stej>8  were  laid  from  the  dwelliog  to  the  tower. 
Various  repairs  were  made. 

60,  Boon  Inhind,  Heamnnt  of  Maine, — ^The  following  recommendation^ 
made  in  the  Board's  last  annual  repoi^t,  is  renewed: 

There  are  at  this  station  one  keeper  and  two  assistantH^  and  bnt  two  Bet«  of  quar- 
tore  in  one  double  dweHin^?.  The  second  assistant  keeper  has  to  board  either  with 
the  family  of  the  keeper  or  with  that  of  the  first  assistant  keeper.  This  forced  ar- 
rungeineut  is  unsatisfactory  to  all,  and  is  quite  unfavorable  to  the  retention  of  a 
second  assistant  of  the  needed  qualiftcations.  The  station  is  isolated  and  exposed, 
the  tower  is  tall,  and  this  second-order  light  is  an  important  one.  A  third  dwelling, 
which  is  urgently  needed,  it  is  estimated  can  be  1)uilt  for  $3,400.  It  is  therefore 
reeomuieuded  thsit  an  appropriation  of  tliis  amount  be  made  therefor. 

61,  Whaleback^  outer  entrance  to  Portsmouth  Harbor^  New  Hamp- 
fihire. — The  rocks  that  were  washed  by  the  seas  up  on  the  slip  and  in 
front  of  the  ladder  at  the  entrance  of  the  tower,  by  the  stonn  of  Jan- 
uary, 1892,  were  removed.  Boatways,  10  by  100  feet  in  plan,  were  laid 
and  secured  to  the  ledge.  A  strap  for  platform  around  the  fog-signal 
tower,  WJis  made  in  the  Board's  machine  shop  at  Boston.  Various  re- 
pairs were  made. 

62.  Portsmouth  Harbor^  on  Fort  Pointy  inner  entrance  to  Portsmouth 
Harbor^  New  Hampshire, — A  fuel  house  12  by  18  feet  in  plan,  was  built. 
Various  repairs  were  made. 

63.  Isles  of  ShoaUj  on  White  Island  off  Portsmouth  Harbor,  Neic 
Hampshire, — Some  130  feet  of  phmk  walk  were  hiid  from  the  dwelling 
to  the  outbuildings  and  covered  way.  A  brick  oil  house  was  built.  It 
is  10  feet  8  inches  by  0  feet  4  inches  in  plan.  A  new  revolving  nifwrhinc, 
made  in  the  Board's  shops,  was  set  up.    Various  repairs  were  made. 

REPAIRS. 

Eepairs,  more  or  less  extensive,  were  made  during  the  year  at  the 
following- named  stations: 


1.  St.  Croix  River,  Mo. 

4.  Little  River,  Me. 

5.  Avery  Rock,  Me. 
9.  Na^h  Island,  Mo. 

16.  Crabtree  Ledge,  Mo. 

17.  Baker  Island,  Me. 

23.  Saddleback  Ledge,  Mo. 

24.  Heron  Neck,  Me. 

2.5.  Deer  Island  Thoroughfare,  Mo. 
26.  Goose  Rocks,  Me. 
3L  Whitehead,  Me. 


33.  Rockland  Breakwater,  Me. 
39.  Fort  Point,  Me. 

43.  Man  ana   Island  Fog- Signal  Sta- 

tion, Me. 

44.  Franklin  Island,  Me. 
49.  Hendricks  Head,  Me. 
52.  Halfway  Rock,  Me. 
55.  Portland  Head,  Mo. 
58.  Goat  Island,  Mo. 

60.  Boon  Island,  Me. 


SURVEYS. 


At  the  following-named  stations  the  lighthouse  lands  were  surveyed, 
their  boundaries  were  marked  with  stone  posts  or  copper  bolts^  the 
9022  L  H 1 
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roiitouis  were  loeiited  by  plaue«table,  and  the  buildingH  were  measured 
lor  ground  plans: 


31.  Whiteheail. 

48.  Cuckolds  Island  Fo^-Sigual  Sta- 
tiou. 


10.  NaiTHgua^iiH. 

18.  Great  Duck  Island.     (Additional 

ronttMU'H  and  locations  of  buildings 

only.) 

riots  of  the  light-house  laud,  showing  in  detail  the  contours  and 
buiUiings,  with  separate  plot«  of  the  buildings  on  a  larger  seale,  were 
made  of  the  following-named  stations: 


10.  Narragnagus. 


48.  Cuckolds  Island  Fog-J5igual  J^^ta- 
tion. 


DAY  OR  UNLIGHTKl)  BEACONS. 

Fiddlers  Ledge,  entrance  to  Fox  Island  ThoroHghJare,,  Maine. — One  of 
tlie  stones  washed  out  by  the  high  seas  was  replaced  and  was  secured 
with  iron  dogs.  The  beacon  itself  was  repoint^  and  its  concrete  toj>- 
ping  was  partly  renewed. 

The  Graves^  off  Camden j  Penohncot  Bapj  Maine, — An  iron  sjundle  35 
feet  long,  8  inches  in  diameter  at  the  butt  and  4  inches  at  the  tip,  sur- 
mounted by  an  upright  cask,  wa«  set  upon  the  ledge. 

Western  Duck  Eock^  Monh^gan  Tsla nd,  Maine. — The  tripod  carried  away 
ill  the  storm  of  March,  1892,  was  replaced. 

Fishing  Bocksy  Kennehunk  Fort,  Maine. — A  new  iron  cage  was  putou 
the  spindle. 


FOG  SIGNALS  OPERATED  BY  STEAM  OR  HOT-AIB  ENGINES. 

3.  West  Quoddy  Headj  Maine. — This  10-inch  steam  whistle,  in  dupli- 
cate, was  in  operation  some  1,467  hours  during  the  year,  and  consmued 
about  66J  tons  of  coal. 

6.  TAhhy  Islands j  Maine. — Tlie  third-class  Daboll  trumpet, in  duplicate, 
at  this  station,  was  in  operation  until  August  15,  1891.  It  had  run 
some  420  hours,  and  had  consumed  about  1  ton  of  coal.  The  duplicate 
10-inch  steam  whistle  at  this  station  was  in  operation,  commencing  Au- 
gust 15,  1891,  some  1,294  hours,  and  consumed  about  61J  tons  of  coal. 

11.  Petit  Manan,  Maine. — This  10-inch  steam  whistle,  in  duplicate, 
was  in  operation  some  1,926  hours,  and  consumed  about  64  tons  of  coal. 

14.  Mount  Desert^  Maine. — This  third-class  Daboll  trumpet^  in  dupli- 
cate, was  in  operation  since  November  30, 1891,  some  675^  hours,  and 
consumed  about  3^  tons  of  coal. 

15.  Great  Duck  Island,  Maine.-^nm  10-inch  steam  whistle,  in  dupli- 
cate, was  in  operation  some  1,417  hours,  and  consumed  about  64J  tons 
of  coaL 
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i^/,  SO,  MatinicuH  Rockj  Maine. — The  signals  of  this  station,  a  lOineh 
aud  a  l2-iach  steam  whistle,  were  in  operation  some  1,455  hoiirs^  and 
connnmed  i^boiit  57^  tons  of  coal. 

31,  Whitehead^  Maine, — This  10- inch  steam  whistle,  in  duplicate,  was 
iu  oi>eration  some  2,324  hours,  and  ccmsumed  about  60  tons  of  coal. 

43.  Manana  Island^  Maine, — This  first-class  Daboll  trumpet,  in  dupli- 
cate), was  iu  operation  some  1,122  hours,  ami  cousumexl  about  13||  tons 
of  coal. 

5L  Seguiny  Maine, — This  10-inch  steam  whistle,  in  duplicate,  was  in 
oi)eration  some  1,089  hours,  and  consumed  about  47^  tons  of  coal. 

53,  54,  Cape  Elizabeth^  Maine, — The  signals  are  a  second-class  steanj 
siren  and  a  12-inch  steam  whistle.  They  were  in  operation  som6  615 
hours,  aud  consumed  about  31^  tons  of  coal. 

,  55,  Portland  Head,  Maine, — This  second-class  Daboll  trumpet,  in 
duplicate,  was  iu  operation  some  786  hours,  and  consumed  about  9^ 
tons  of  coal. 

61,  WhalehacTcj  New  Hampshire. — This  third-class  Daboll  trumpet,  iu 
duplicate,  was  in  operation  some  884  hours,  and  consumed  about  4^  tons 
of  coal. 

BUOYAGE. 

The  buoys  of  the  district  are  in  good  condition.  The  buoy  on  Win- 
slow  Eock,  Kennebec  Biver,  and  2  buoys  in  Sand  Channel,  Moosa- 
l><Bc  Keach,  have  been  disccmtinned;  1  bell  buoy,  1  can  buoy,  and  13  spar 
buoys  have  been  established.  The  spar  buoys  on  Stumi)  Gove  Ledge 
and  Hay  Island  Ledge,  in  Eggemoggin  Beach,  were  changed  to  nun 
btioys.  There  were  123  buoys  replaced,  176  buoys  changed,  and  569 
buoys  painted,  as  stated  elsewhere. 

DEPOTS. 

Little  Diamond  or  Hog  Island,  Portland  Rarhor,  Main^, — ^During  the 
past  winter  the  reentering  angle  at  the  southeast  corner  of  the  wharf, 
50  by  100  feet  in  plan,  was  built  up  and  plaYiked  with  hard  pine.  There 
is  here  ample  room  for  material  and  labor.  The  middle  portion  of  the 
neharf  was  rei)lanked  with  spruce. 

Whitehead,  Maine, — The  coal  shed,  wheeling  stage,  wharf,  and  ap- 
proaches are  in  good  condition,  as  extensive  repairs  were  made  in  1891. 

Bear  Island,  Mount  Desert,  Maine, — The  work  of  extending  the  wharf 
oil  the  north  side  for  a  distance  of  50  by  100  feet  was  begun  on  June 
13,  1892,  so  that  at  the  close  of  the  fiscal  year  but  little  progress  hjul 
been  made. 

TENDERS. 

The  Iris. — ^The  tender  Iris  was  hauled  out  on  the  marine  railway  in 
AprD,  when  her  bottom  was  cleaned  and  painted,  and  a  few  sheets  of 
copper  were  placed  at  the  water  line.    Small  repairs  were  made  four 
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-dift'ereiit  times  on  the  boiler.  This  district  is  growing  so  fa«t  that  two 
tenders  are  needed.  After  the  new  tender,  the  Lilacj  arrives,  the  Im 
might  be  rejiaired  if  found  worthy,  and  then  she  should  be  kept  on  duty 
as  a  buoy  tender;  that  is,  she  should  be  used  to  change,  replace,  paint, 
and  keep  in  order  the  606  buoys  and  104  spindles,  beacons,  and  tripods 
in  this  light- house  district.  There  is  enough  of  this  work  to  keep  her 
emi)loyed  eveiy  working  day  in  the  year.  The  other  portion  of  the  dis- 
trict work,  such  as  the  supply  and  inspection  of  the  light-stAtioiis,  the 
transx>ortation  of  the  keepers  and  families  from  one  station  to  another, 
the  examination  of  ground  for  buoyage,  the  rapid  replacing  or  repair 
of  buoys  which  are  constantly  going  adrift,  or  of  bell  buoys  or  whistling 
buoys  which  are  often  out  of  order,  and  the  making  of  spar  buoys  at 
the  depot,  could  be  carried  on  by  the  Idl^ic.  This  would  permit  the  in- 
wi^ector  to  visit  the  stations  oftener  than  he  can  at  present.  Tlie  fol- 
lowing is  a  statement  of  the  way  in  which  the  Iris  was  emi)loyed  dur- 
ing the  last  fiscal  year: 

Days  laid  uji  for  repairs 1 

Miles  steamed 15,380 

Tons  of  coal  consumed 509 

Buoys  replaced 123 

Buoys  changed 175 

Buoys  painted 5^ 

Spindles  painted 1 

Buoys  made  and  ironed 145 

Tons  of  coal  landed  at  light-stations 521 

Days'  work  at  the  buoy  depot 48 

TAkw. — ^Tliis  steel  screw  steamer  was  built  by  contract  at  Cleveland, 
Ohio,  in  189W92.  She  was  sent  through  the  Oanadian  canals  and  St 
liawrence  Kiver  and  around  the  Atlantic  seacoast  to  Portland,  Me., 
where  she  was  delivered  on  August  3, 1892,  by  the  contractors  to  the 
inspector  of  tlie  first  light-house  district.  In  coming  around  she 
showed  herself  to  be  an  excellent  sea  boat.  Her  length  over  all  is  165 
feet;  breadth,  20^  feet;  depth,  15  feet  2  inches;  net  tonnage,  212.07. 
She  has  a  double  bottom  and  false  keel.  Her  engines  and  Ixjilers  are 
of  the  best  kind.  She  is  doing  all  that  was  expected  of  her,  and  is 
enabling  the  inspector  to  put  the  buoyage  of  the  district  in  good  order. 
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SECOND  DISTRICT. 

The  second  district  extends  from  Hampton  Harbor,  New  Hampshire, 
to,  but  does  not  include,  Elisha  Ledge^  off  Warren  Point,  Rhode  Island, 
and  embraces  all  the  aids  to  navigation  on  the  coast  of  Massachusetts, 
except  a  small  portion  of  Narragansett  Bay  and  Taunton  River. 

Inspector. — Commander  George  F.  P.  Wilde,  U.  S.  Navy. 

Engineer, — ^MaJ.  William  S.  Stanton,  Corps  of  Engineers,  U.  S.  Army, 
t-o  December  14,  1891 ;  Maj.  William  K.  Livermore,  (Jor[)H  of  Engineers, 
V,  S.  Army,  from  December  14,  1891. 

In  this  district  there  are — 

Liglit-houHes  and  beacon  lights 70 

I>iglit-8hip8  in  ponitiou 9 

Light-ships  for  relief * 2 

Day  or  unlighted  beacons 72 

Fog  signals  operated  by  steam  or  hot-air  engines 8 

Fog  signals  operated  by  clockwork 10 

Lighted  bnoys  in  position  (gas) 2 

Whistling  bnoys  in  position 10 

Bell  buoys  in  position 16 

( )thor  bnoys  in  position 481 

Ice  buoys  for  winter  use 14 

Steamers  Verhenaf  Geranitimf  and  Azalea^  liiioy  tendorH  and  for  Hn]>piy  and  in- 
spection   ' 3 

Steamer  Myrtle,  for  construction  and  repair  in  the  tirst  and  second  districts 1 

Whistling  buoys,  for  relief 7 

Gas  buoys,  for  relief 2 

Bell  buoys,  for  relief 6 

Spare  bnoys  to  repair  losses,  nuns  and  cans 87 

Spare  buoys  to  repair  losses,  spars 501 

LOST  OR  COXDKMNKII   DUUlNG   THE  YEAR. 

Nun  and  can  buoys 13 

Bell  buoys 2 

t?par  buoys 48 

There  have  been  received  at  Lo veils  Ishind  De^jot  ftoin  the  third  dis- 
trict: 

l€».e  buoys 8 

^histling  buoys .*. 3 

Bell  buoys 3 

If  un  buoy 1 

bnoy  chain,  fathoms 30 

liushroom  anchors,  for  bnoys 4 
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There  were  also rocei reel  at  Woods  Holl  Depot  from  the  third  district; 

WhiHtlinf?  1mio.\s 3 

Bi'll  bnnys ♦ 

(ias  buoy 1 

Nun  buoys 2 

Tank  for  bolding  jjas I 

Buoy  BhackelH IW 

BcIIh  for  buoys 4 

Striking  ballH  for  bell  buoys 6 

Ballast  balls 4^ 

Bu<iy  chain,  fathoms 330 

One  hiuulred  cedar  spars  for  buoys  were  purchased  for  the  southern 
part  of  the  district,  and  40  cedar  spars  for  buoys  and  50  stone  sinkew 
for  the  nortlieru  ])art. 

LIGHT-HOUSES. 

7.7,  7i,  Cape  Ann,  Thatolier  Island^  MaHHaehuseiU. — ^Mr.  John  Farley, 
flrst  assistant  keeper,  was  killed  on  October  20,  1891,  while  landing  at 
the  station  in  a  heavy  sea. 

SI.  Derby  Wharf,  Salem  Harbor,  MassachuMtts. — The  railing  around 
the  lantern,  which  was  broken  by  a  schooner,  was  repaired.  Minor 
repairs  were  made. 

84.  Egy  Rock,  off  Xahant,  MasnachmetU. — A  boathoiise  was  built. 
It  is  10  by  20  feet  in  plan.  The  boatslip  was  extended  out  34  feettfi 
the  boat  house. 

85.  MinotH  Ledge,  entrance  io  Boston,  Bay,  MasnachtiMtts. — A  brick  oil 
house,  measuring  9  feet  4  inclies  by  11  feet,  was  built.  Minor  rei)air8 
were  made  to  the  tower  and  illuminating  apparatus. 

86.  87.  BoHton,  entrance  to  Bonton  Harbor,  Massachusetts. — ^The  new 
revolving  machine  was  put  in  place.    Various  rei)aii'S  were  made. 

— .  Spectacle  Island,  Boston  Harbor,  Massachusetts. — Boston  is  one 
of  the  most  important  commercial  cities  iu  the  country.  Its  harbor  is 
without  sufficient  aids  to  navigation.  Among  those  most  needed  are 
range  beacons  on  Spectacle  Island  to  mark  the  center  of  the  di-edged 
(channel  from  State  I^edge  toward  the  city  and  to  mafk  the  twning 
]>oint  into  the  channel  for  vessels  coming  up  from  Nix  Mate.  The  front 
beacon  should  be  on  a  pyramidal  wooden  tower  1.3  feet  high,  theba^' 
being  8  feet  above  mean  high  water.  The  rearrange  should  be  on  a 
similar  tower  10  f(*et  liigh,  its  base  being  about  .'55  feet  above  mean  higb 
water.  The  station  would  need  a  dwelling  for  the  light-keeper,  a  fuel 
house,  a  boathouse,  and  a  boatslip,  with  an  acre  of  land  tor  a  light- 
house site  and  a  right  of  way  from  it  to  the  nearest  road.  It  is  esti- 
mated that  the  range  lights  can  hv  established  for  not  exceeding  $9,35(1, 
and  it  is  leconimeuded  that  an  appropriation  of  this  amount  be  made 
therefor. 
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— .  kSouth  Boston  RangeH^  MoHsadtiUfettif, — Raiigessliould  be  establislied 
oil  the  Marine  Park  Pier  and  at  (.'ity  Point,  South  Boston,  to  guide  ves- 
8(*ls  coming  up  Boston  Harbor  from  Nix  Mate  to  Htate  Ledge  turn. 
The  range  at  South  Boston  City  Park  .should  be  a  mast  50  feet  high, 
with  crosstrees  10  feet  long,  supporting  a  red  huit^^rn  at  each  end.  The 
range  beacon  at  the  Marine  Park  Pier  should  be  a  mast  reaching  about 
'M)  feet  above  the  driveway,  supporting  two  red  lanterns,  one  G  fe(»t 
al>ove  the  other.  It  is  estimated  that  the  range  lights  can  be  estab- 
lished for  not  exceeding  $1,000,  and  it  is  recommended  tliat  an  a]>i>r(>- 
priation  of  tlRs  amount  be  made  therefor. 

— .  State  Ledge^  Boston  Harbor,  Ma%sa<;kusetts, — The  following  re<(nn- 
mendation,  which  was  made  in  the  Board's  last  four  annual  reports,  is 
renewed : 

The  ship  channel,  from  the  Boston  wharves  to  Nix  Mate  Buoy,  has  no  ai<1rt  to  nav- 
igation except  buoyH.  Vessels  find  it  very  difficult  in  thick  weather  an<l  at  night  to 
ke<4>  in  the  channel,  and  they  are  particularly  perplexed  to  know  Just  where  to  turn 
ill  the  neighborhood  of  State  Ledge  and  Buoy  No.  8,  both  in  leaving  and  entering  the 
harbor.  Large  excnrsion  Htcamers,  as  weU  aH  steamers  of  the  regular  lineH  running 
out  of  Boston,  frequently  have  to  anchor  in  thick  weather  solely  because  they  have 
no  gnide  between  Nix  Mate  Buoy  and  the  wharves.  This  greatly  ineommodes  busi- 
ness men  going  and  coming  during  the  summer  months  when  fogs  arc  prevalent. 
The  Board  has  recognized  for  a  long  time  the  necessity  for  a  light  atid  fog  signal  at 
this  point,  but  has  postponed  action  while  the  improvements  in  the  ehannel  of  the 
harbor  in  charge  of  the  United  States  Engineers  were  in  progress.  Although  theno 
iniprovementH  have  not  yet  been  entirely  finished  they  lire  practically  conchuled  in 
that  vicinity,  and  the  Board  is  of  opinion  that  the  time  has  arrived  when  a  light 
and  fog  signal  ought  to  be  established  near  Buoy  No.  8,  or  at  or  near  State  J^edgr. 
It  is  estimated  that  it  will  cost $42,000  to  establish  alight  and  fog  signal  at  this 
point. 

It  is  recommended  that  an  appropriation  of  this  amount  be  ma<le 
therefor. 

DO.  Long  Island  Head^  on  Long  Island,  Massachmetts. — A  brick  oil 
house  measuring  11  feet  by  9  feet  ^  inches  was  built.  Minor  ref>aii's 
were  made  to  the  illuminating  apparatus. 

10,2j  103j  and  10  f,  Kauset  Beach,  east  side  of  Cape  Cod,  Massachusetts. — 
Three  wooden  movable  towers  were  ennted  by  hired  labor,  30  feet  to 
the  westward  of  the,  old  t/owers.  This  wa*j  done  because  of  the  w^ishin^;- 
away  of  the  bank.  The  lights  were  moved  to  the  new  towers  on  April 
25, 1892.  The  eastern  end  of  the  dwelling  was  entirely  renewed.  A 
sink  drain  70  feet  long  was  laid.  Some  76  feet  of  chise  board  fence  were 
built*  A  brick  oil  house  measuring  11  feet  by  9  feet  4  inches  was  built. 
Various  minor  repairs  were  made. 

]08,  Mononioy  Point,  southern  extremity  of  Cape  Cod,  Massachusetts. — 
Six  iron  trusses  were  provided  and  attaohed  to  the  tower  to  prevent 
vibration.    Various  repairs  were  made. 
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113.  Sankaty  Head,  southeastern  extremity  of  N ant ucl:et  Island^  Mmm 
chusetts, — A  brick  oil  house  measuriDg  8  feet  6  inclie^s  by  8  feet  Cinches 
was  built.     Various  repairs  were  made. 

127.  EdgartotcHy  Edgartoicn  Harbor^  Massachusetts, — A  fuel  and  store 
bouse  28  by  9  feet  in  plan  was  built.  A  close  board  fence  182  feet  long 
was  built  arouud  the  pier  to  replace  the  old  one.  Some  oOO  feet  of  sur- 
face planking  on  the  bridge  were  renewed.    Minor  repairs  were  made, 

129.  West  Chop,  e)itrance  t4)  VineyarU  Haven  Harbor,  MassaehusetU. — 
The  old  tower  of  rubble  masonry,  built  in  1846,  was  demolished  and  a 
new  tower  of  brick,  45  feet  high,  was  built  on  the  old  foundation. 

130,  Xobska  Pointy  entrance  to  Woods  Holl  Harbor,  Massaehuseiis.—A 
stone  wall  5  feet  thick,  5  feet  high,  and  100  feet  long  was  built  to  i)rn- 
tect  the  site  of  the  bell  tower.  Repairs  weie  made  to  the  striking  nia- 
rhine. 

13f.  Cuttyhunk.  on  Cnttyhunk  Islan/l,  Massachusetts. — The  old  dwell- 
ing of  rubble  masonry,  built  in  1823,  was  demolished  and  a  frame* 
dwelling,  20  by  19  feet  ii»  plan,  with  ells,  each  measuring  16  by  12tW't, 
was  rebuilt  on  its  foundation.    A  temporary  wooden  tower  was  eitvtefl. 
The  dwelling  and  tower  were  connected  by  a  covered  way. 

— .  Butler  Flat,  New  Bedford  Harbor,  Buzzards  Bay,  Massachusetts.— 
The  following  recommendation,  which  was  made  in  the  Board's  hv^t 
three  annual  reports,  is  renewed: 

Thii  oiitrance  near  buoy  No.  9,  on  the  point  of  Butler  Flat  is  narrow,  ol»scurf, 
and  diflirnlt  to  find  in  snowstorms^  ^ogs,  and  dark  nights.  If  a  light  witli  a  fog 
Hignal  was  phiced  on  that  point  it  would  mark  both  the  entrance  and  turniug  )>oiiit; 
would  guide  veHseU  to  an  anchorage  in  the  lower  harbor,  and.  with  the  light  on  Pal> 
uier  Island,  would  guide  them  clear  of  North  Ledge,  Henrietta  and  Hurricane  Kocks, 
in  Buzzards  Bay,  and  be  of  great  service  to  the  navigation  of  this  important  port. 
It  is  stated  by  the  custom-house  authorities  that  1,814  vessels  entered  the  port  of 
New  Bedford  during  1887,  not  including  yachts,  fishing  craft,  or  boats.  It  is  also 
stated  that  the  Vineyard  Sound  and  Nantucket  steamers  took  75,000  passengers  to 
and  from  this  port  and  received  $22,500  for  freight  carried.  It  is  further  stat<Ml  that 
the  New  York  propellers  made  104  trips  between  New  York  and  New  Bedford,  and 
received  over  $100,000  for  freight  carried.  New  Bedford  is  now  said  to  be  the  third 
manufacturing  city  in  Massachusetts,  and  the  collector  of  the  port  states  that  about 
r)(X),000  tons  of  shipping  came  into  the  port  during  last  year. 

The  Board,  as  stated  in  its  last  annual  report,  is  of  the  opinion  that  the  nee4s  of 
connnerce  and  navigation  require  the  establishment  of  a  light  and  fog  signal  at  th'w 
]>oint.  It  is  estimated  that  they  can  be  erected  for  $45,000,  and  it  is  recommended 
that  an  appropriation  of  this  amount  be  made  therefor. 

136.  Clark  Point,  New  Bedford  Harbor,  Massa<ihusetts. — ^The  barn  was 
rebuilt.  Some  72  fe^>t  of  sink  drain  were  laid.  A  scuttle  was  put  in 
the  roof  of  the  dwelling.    Various  repairs  were  made. 

UO.  Ned  Ptnnt,  east  side  of  Mattapoisett  Harbor,  Massachusetts. — ^A 
covered  way  from  the  dwelling  to  the  tower^  and  a  fence  were  built* 
Minor  rex)airs  were  made. 
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BEPAIBS. 

At  each  of  the  following-named  stations  repairs  of  a  ^eater  or  less 
extent  were  made  during  the  year: 


64,  65.  SalJUsbury  Beach,  Mass. 
69,  70.  Ipswich,  Mass. 

71.  Annisquam  Harbor,  Mass. 

72.  Straitsmonth,  Mass. 
78,  74.  Cape  Ann,  Mass. 

75.  Eastern  Point,  Mass. 

76.  Tenpound  Island,  Mass. 
82,  83.  Marblehead,  Mass. 

88.  Narrbws,  MasH-. 

89.  Deer  Island,  Mass. 

91.  Scitnate  Breakwater,  Mass. 

94.  Duxbury  Pier,  Mass. 

95.  Race  Point,  Mass. 


96.  Wood  End,  Mass. 

97.  Long  Point,  Mass. 

98.  Mayo  Beach,  Mass. 

99.  Billingsgate  Island,  Mass. 
101.  Cape  Cod,  Mass. 

112.  Nantncket  (Groat  Point),  Mass. 
115.  Gay  Head,  Mass. 

119.  Stage  Harbor,  Mass. 

120.  Bass  River,  Mass. 
122,  123.  Hyanuis,  Mass. 
126.  Cape  Poge,  Mass. 
128.  East  Chop,  Mass. 
141.  Bird  Island,  Mass. 


SURVEYS. 

The  light-house  lands  were  surveyed.  Their  boundaries  were  marted 
with  stone  po-sts  or  copper  bolts.  Contours  were  located  by  plane 
table,  and  the  buildings  at  Baker  Island  Station  were  measured  for 
ground  plans. 

LIGHT-SHIPS. 

— .  Boston  Light-  Vessel^  entrance  to  Boston  Harbor ^  Massachusetts, — A 
vessel  moored  about  6  nautical  miles  E.  by  S.  of  Boston  Light,  show- 
ing two  red  lights,  would  be  of  great  value  to  incoming  vessels.  The 
well-known  difficulty  in  determining  the  location  of  the  Boston  Light, 
when  approaching  in  thick  weather,  and  the  doubtful  utility  of  the  bell 
at  Minots  Ledge  are  strong  reasons  why  this  aid  to  navigation  should 
be  established.  It  is  estimated  that  a  first-class  light-ship  with  steam 
fog  signal  and  anxiliary  steam  moving  power  would  cost  $70,000  ami 
it  is  recommended  that  an  appropriation  of  that  amount  be  made 
therefor. 

107.  PoUocJc  Rip  Light- Vessel,  No,  4J2,  off  Chatham,  Cape  Cod,  Massa- 
chusetts,— ^This  vessel  is  in  fairly  good  condition.  During  a  severe  gale 
she  broke  adrift  on  October  14,  1801,  but  she  vame  to  an(»Iior  on  the 
next  day.  She  was  then  taken  to  Hyannis  by  the  tender  Verbena,  and 
replaced  on  her  station  on  October  10,  the  day  after.  She  was  unin. 
jured  but  lost  GO  fathoms  of  chain.  On  March  1,  1892,  she  again 
parted  her  chain,  during  a  gale  with  thick  snow,  and  after  striking  the 
shoals  several  times  she  got  clear  and  came  to  anchor  on  the  next  day 
about  5  miles  southwest  of  Great  Point  Light.  She  was  replaced  on 
her  station  March  6,  at  single  anchor.  The  ship's  moorings  were  re- 
<*overed  after  much  time  spent  in  dragging  and,  on  April  10,  the  vessel 
was  remoored.    New  riding  stoppers,  similar  to  those  on  Great  Eound 
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Shoal  Light-Ship,  will  be  put  in.  Engineer's  supplies,  rubber  hose, 
boat  sails,  and  galley  furniture  were  provided.  The  fog  signal  was  in 
use  1,140  hours  during  the  year.  There  were  118,100  pounds  of  coal 
used  while  the  ship's  fog  signal  was  iu  actual  operation,  and  74^695 
l)Ounds  of  coal  were  used  in  keeping  fires  banked  to  keep  the  signal  iu 
condition  for  sudden  use;  making  iu  all  192,795  pounds  of  coal  used 
by  the  fog  signal  of  this  ship  during  the  year. 

109.  Shovelful  8hoal  Liffht-  Vessel^  No,  5,  off  Monomay  Point,  Cape  Cwi, 
MasHdchxtMttB, — Her  condition  as  to  repair  is  good.  The  copper  around 
the  water  line  is  very  thin.  In  August  she  was  run  into  by  an  un- 
known schooner  and  slight  damage  was  done  to  her  bows  and  sidi'S. 
A  new  bell  was  substituted  for  the  old  one,  which  was  brought  in  for 
repairs.  She  was  supplied  with  galley  furnitiire,  rope  for  riding  stop 
per,.lu»r  medicine  chest  wa«  replenished,  and  her  boat  was  repaired. 

110.  Hamlkerchwf  lAght  Vesnel^  No.  J,  Nantucket  Souiid,  AfoHgachu- 
setts. — A  new  galley  stove  and  tinware  were  supplied.  The  medicine 
chest  was  replenished. 

111.  Great  Round  A7iO«i  Light-  Vessel j  No.  47,  off  Nantiicket,  Massachu- 
setts.— On  July  28, 1891,  this  new  vessel  was  pennanentlj^  ©stablisbc<l 
on  this  station,  taking  the  pla(»,e  of  Relief  Light-Shi]),  No.  9.  The  ship 
has  j)ro  ved  to  be  a  sucxjess.  Her  s))iral-spring  riding  stopper  works  well, 
preventing  any  under  or  sudden  jerk  on  the  chain.  Her  decks  wm\ 
calked  during  the  year.  The  signal  was  in  use  850  h<mrs.  She  used 
129,781  pounds  of  C/oal  while  the  signal  was  in  operation;  77,995 pounds 
of  c>oal  were  used  in  banking  the  fires;  nmking  207,776  [x>und8  of  coftl 
consumed  during  the  eleven  months  of  the  Hscal  year  this  ship  was 
on  her  station. 

111.  Nantucket  New  South  Shoal  Light-Vessel,  No.  i,  off  NaniuekeU 
Moitsachusetts. — On  January  6,  during  a  severe  gale,  the  ship  partwl 
her  moorings.  Sail  was  made,  but  on  account  of  the  gale  continiuni; 
she  drifted  about  and  did  not  come  to  anchor  until  the  16th,  Gay  Hea*! 
Light  bearing  E.  by  S.,  distant  about  0  miles.  The  Azalea  put  her 
on  hei'  stsition  on  January  18.  The  mushroom  anchor  and  105  fathoms 
of  chain  were  lost.  On  March  11  she  again  went  adrift,  and  did  not 
come  to  anchor  until  the  morning  of  March  2r>  near  No  Mans  Lanil. 
She  was  again  put  on  her  station  by  the  tender  Azalea  on  March  I'O. 
The  mushroom  anchor  and  90  fathoms  of  chain  wei-e  lost.  On  June  14 
the  ship  was  Immght  to  New  Bedford  to  receive  her  fog-signal  ma- 
chinery, when  Kelief  Light-Ship,  No.  9  was  placed  on  this  station.* 

124.  Cross  Kip  Light-  Vessel,  No.  5,  Nantucket  Souiul^  Massachusetts.— 
No  repairs  were  made  to  the  hull  or  rigging  during  the  year.    She  wa>s 


*An  appro) triation  of  $70,000  wa«  ma<1e  in  the  Hundry  civil  appropriation  act  ap- 
proved on  An^nst  5,  1S92,  for  hnildinga  light-.sbip  to  be  stationed  on  Xew  South 
8boal  off  Nantnoket.  The  Board  liaa  taken  tbe  x>roper  measures  to  have  tbe  Ugbt* 
sbip  built  as  soou  as  practicable. 
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supplied  with  f?alley  furniture  and  boat  anchor.    The  color  of  the  liffht 
waa  changed  on  Febniary  29,  1892,  from  white  to  red. 

125.  Suceonnessett  Shoal  Light-  Vesnel,  Xo.  6^  Nantmket  Sounds  Massa- 
chuHettH. — Her  decks  were  calked  daring  the  year.  8he  is  in  fairly 
good  condition. 

132,  Vineyard  Sound  {Sow  and  Pigs)  fAght- Vessel,  Xo,  41  j  western 
entrant  to  Vineyard  Sound,  MassOfChusetts. — On  August  12,  1891,  the 
lights  shown  were  changed  from  fixed  white  to  fixed  red.  Kew  riding 
Htoppei*s,  similar  to  those  on  Great  Bound  Shoal  Light-Ship,  were  pro- 
vided. Her  large  boat  was  repaired.  She  was  fnrnished  with  en- 
gineers' supplies,  wire  rope,  galley  furniture,  et(i.,  during  the  year.  The 
fc)g  signal  was  in  use  1,134  hours.  There  were  used,  while  the  fog  sig- 
nal was  in  operation,  abont  124,19(5  pounds  of  coal;  in  banking  fires 
some  83,150  ponnds;  making  in  all  some  207,340  pounds  of  coal  con- 
sumed on  this  ship  during  the  last  fiscal  year. 

133.  Hen  and  Chickens  TAght-Vessel,  N'o.  2,  entrance  to  Buzzards  Bay 
Massachusetts. — She  has  remained  on  her  station  all  the  year.    The 
medicine  chest  was  replenished,  the  large  boat  was  repaired,  and 
blankets,  tinware,  and  galley  stovepipe  were  furnished. 

— .  Relief  TAght-  Vessel,  No.  9. — She  was  placed  on  Nantucket  New 
i  South  Shoal  station  on  June  14,  after  a  new  set  of  wire-rope  stranding 
^-  rigging  ha4  been  fitted.  During  the  year  the  bell  was  repaired,  and 
r     the  medicine  chest  replenished. 

— .  Relief  TAght-  Vessel,  No.  39. — In  July,  1891,  she  was  taken  to  New 
Be<llbrd  for  repairs  to  her  boiler  and  fog-signal  machinery.  Her  decks 
were  calked,  and  her  apron  and  decks  were  repaired.  Her  bedding 
was  renovated  and  suction  and  leading  hose,  deck  pump,  galley  furni- 
ture and  crockery  were  furnished.   The  medicine  chest  was  replenished. 

DAY  OR  UNLIGHTED  BEACONS. 

Scitiuite  Harbor^  Massachusetto. — The  south  beacon,  which  was  blown 
down  by  the  gale  of  Ocjtober  0,  1891,  was  replaced  by  a  new  spar  with 
dav  mark. 

Colliers  Ledge,  off  Hyannis^  Massachusetts. — Some  200  cubic  feet  of 
the  concrete  filling  and  the  day  mark  were  renewed  and  two  iron  bands 
were  put  around  the  beacon. 

Seal  Rooks,^  Bingham  Bay,  near  Hull,  Massachusetts. — Two  dolj)hins 
were  erecte<l.  Each  consists  of  five  piles,  united  at  the  top  and  snr- 
monnted  by  a  spindle  supporting  a  cask  20  feet  above  high  water. 

Spindle  Rock  Spindle,  entrance  to  Edgartown  Harbor,  Massachusetts. — 
This  spindle,  wliich  was  badly  damaged  by  ice,  was  repaired. 

Mattnpoisett  Harbor,  Massachusetts. — In  July  a  spindle  was  erected 
on  Angelica  Rock,  at  the  entrance  to  this  harbor. 
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75,  74.  Cape  A  tin,  Massachusetta. — ^This  10-inch  steam  whistle  was  in 
operation  511  hours  and  consumed  about  25  tons  of  coal. 

86.  Boston,  Massdchusetts. — ^This  ftrst-class  steam  siren  was  in  opera- 
tion 767  hours,  consuming  about  52  tons  of  coal. 

95.  Race  Point,  Massachusetts. — The  12-inch  steam  whistle  was  in 
operation  627  hours  and  consumed  about  28  tons  of  coal. 

101.  Cape  Cod,  Massachusetts. — ^This  first-class  Daboll  trumpet  was 
in  operation  522  hours,  consuming  about  6  tons  of  coal. 

107.  PoUoeJc  Kip   TAght-  Vessel,  No.  42,  Massachusetts.— This  12-inch     | 
steam  whistle  was  in  operation  1,146  liours  and  consumed  abont  86 
tons  of  coal. 

111.  Great  Round  Shoal  TAght- Vessel,  No.  47,  Massachvsetis.—T\m 
12-iuch  steam  chime  whistle  was  in  operation  856  hours  and  eonsumed 
about  93  tons  of  coal. 

129.  West  Chop,  MassacJnisetts. — ^Tliis  10-inch  steam  whistle  was  in 
operation  485  hours  and  consumed  alxout  24  tons  of  coal. 

132.  Vineyard  Sound  TAght-  Vessel,  No.  41,  Massachusetts. — The  12-incli 
steam  whistle  was  in  operation  1,134  hours  and  consumed  about  93 
tons  of  coal. 

BUOYAGE. 

July  29  the  whistling  buoy  off  the  Graves,  Boston  Harbor,  was 
moved  three  eighths  of  a  mile  N.  ^  E.  of  the  old  position.  On  August 
5  seven  spar  buoys  were  established  in  Robinson  Hole,  between  Vin^ 
yard  Sound  and  Buzzards  Bay.  On  August  18  a  second-class  black 
can  was  placed  ah)ngside  the  bell  buoy  at  Nix  Mate,  Boston  Ha^l)0^ 
Spindles  having  been  erected  on  Inner  and  Outer  Seal  BoekSi  Hing* 
ham  Bay,  the  sijars  marking  these  vovkn  were  removed.  On  August 
21  a  buoy  was  placed  ahnigside  of  a  schooner  which  had  been  sunt  i« 
Hyaiinis  Harbor.  In  September  a  buoy  was  pUu'A^d  alongside  the 
schooner  Aiidrew  J.  York,  which  had  been  sunk  near  (JiX)ss  Bip  light- 
ship. A  buoy  was  placed  on  the  wreck  of  the  schooner  Python,  sunk 
in  Pollock  Rip  Slue.  On  September  17  a  bell  buoy  was  established  off 
Pig  Rock,  near  Marbleliead.  On  October  26  a  buoy  wa«  placed  om 
the  wreck  of  the  nvhixiuev  Florence  Nowell,  sunk  nejir  Pollock  Ripligh^ 
slii]).  On  November  4  a  buoy  was  placed  over  the  wreck  of  the  sclioontf 
Mary  A.  Oliver,  sunk  at  entrance  to  Vineyard  Haven  Harlmr.  <)« 
November  2  a  red  spar  buoy  was  established  at  the  entrance  to  Matt* 
poisett  Harbor,  and  a  black  can  buoy  was  moored  on  the  e^ist  end  «f 
Nortcm  Shoal,  Vineyard  Sound.  In  February  a  buoy  was  placed  over 
the  wreck  of  the  schooner  sunk  near  Cross  Rip  light-ship.  On  Febnr 
ary  14  a  whistling  buoy  Wiis  established  off  Chatham  Bar.  In  Marcli 
a  severe  gale  caused  great  injury  to  buoys  along  the  coast.    Two  nm 
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buoys  in  the  nortLern  i)art  of  the  district  and  the  bell  buoys  in  Pollock 
Rip  Slue  and  off  Orion  Shoal  were  lost.  In  the  latter  part  of  March  the 
bell  buoy  in  Pollock  Rip  Slue  was  nearly  sunk  by  a  passing  vessel.  The 
whistling  buoy  off  Eastern  Point,  after  having  been  run  into,  was  re- 
covered in  a  sinking  condition.  In  April  a  bell  buoy  was  established 
to  mark  the  entrance  into  Quicks  Hole  from  Vineyard  Sound.  '  On  May 
C  a  bell  buoy  was  established  to  mark  Avery  Ledge,  at  the  entrance  to 
Kockjjort  Harbor. 

DEPOTS. 

TajvcUs  Inland^  Boston  Harbor^  Ma^sachunettit. — The  wharf  was  entirely 
relaid  with  planking  and  several  new  piles  were  driven.  A  wheeling 
stage  100  feet  long  by  7  feet  wide  and  a  platform  mea^suring  80  by  30 
feet  were  built.  The  platform  was  built  of  materials  from  the  old 
wharf.  Some  twenty  new  posts  were  put  in  the  coal  shed  and  one  side 
of  its  roof  was  reshingled.  The  keej^er's  house  needs  new  underpinning 
and  a  cistern  should  be  built,  as  the  keeper  is  in  need  of  water. 

Woods  Holl  TAttle  HarboVj  Masscwhusefls. — It  is  in  an  excellent  condi- 
tion, with  the  exception  of  one  coal  shed,  which  needs  repairs.  A  new 
fence  to  inclose  the  yard  is  needed.  A  small  addition  was  built,  at  a 
cost  of  ^300,  to  the  house  at  the  <lepot. 

^fa€hine  and  lamp  shopj  Boston, — One  32-inch  back-geared  self-feed- 
ing drill  press,  1  four-jawed  combination  chuck,  1  box-body  chuck,  and 
1  pair  of  planer  centers  were  provided. 

TEN1)ERS. 

The  Oeranium. — This  steamer  was  constantly  employed  during  the 
year.  In  July  slight  repairs  were  made  to  the  middle  furnace.  In 
September  repairs  were  again  made  to  her  furnaces.  In  April  the  local 
inspector  of  steam  boilers  made  an  examination  of  her  boiler  and  re- 
[KH't^d  that  "  it  was  so  nearly  worn  out  that  the  expense  to  put  it  in  con- 
dition to  be  depended  uix)n  for  use  would  not  be  good  economy." 
Contracta,  therefore,  were  made  for  making  and  putting  in  a  new 
boiler.  She  had  a  new  derrick  boom  put  in  and  galley  furniture,  table 
linen,  etc.,  were  supplied. 

Tlie  Verbena. — ^This  steamer  was  lying  at  Woods  Holl  Depot  during 
December,  1891,  January,  February,  March,  and  April,  1892.  During 
the  remaining  months  of  the  fiscal  year  she  was  constantly  employed. 
In  November,  1891,  a  new  smokestack  was  supplied  and  repairs  were 
made  to  her  main  and  hoisting  engines.  She  is  now  in  fairly  good  con- 
dition, and  while  she  is  an  excellent  vessel  for  buoy  work,  she  is  not 
suited  to  handle  light-ships. 

Ths  Azalea. — ^This  steamer  in  July,  1891,  was  engaged  in  placing 
large  marking  buoys  on  the  Nantucket  New  South  Shoals,  for  the  use  of 
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tlie  Coast  Survey,  and  after  that  on  the  regular  work  of  the  district.  A 
^^trattoii  separator,  steam  steerer,  and  water  tanks  were  put  in.  She 
was  also  supplied  with  an  ice  chest,  hand  gi*enades,  Iwat  cushions, 
])istons,  bedding,  glassware,  hose,  and  saloon  furniture.  Her  saloim 
was  remodeled,  and  in  June  she  wa«  hauled  out  on  the  ways  and  her 
bottom  was  8iTai>ed  and  [)aiuted.  During  the  year  she  steamed  about 
5,853  miles,  and  used  in  so  doing  some  404  tons  of  coal. 

The  Myrth. — This  steamer,  used  for  construction  and  repair,  was 
employed  during  the  year  in  carrying  building  materials  to  the  stations 
in  the  first  and  second  light-house  districts,  and  lauded,  at  Cuckolds 
Island,  most  of  the  material  used  in  the  construction  of  the  fog-signal 
station.  During  the  year  she  steamed  some  12,800  miles  and  consumed 
about  656  tons  of  coal.  In  March  extensive  repairs  were  made  to  the 
boiler,  the  machinery  was  thoroughly  overhauled,  and  the  steamer  is 
now  in  good  condition. 
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THIRD  DISTRICT. 

The  tliii'd  district  includes  and  extends  from  i^^lislia  Ledge,  off  War- 
ren Point,  Rliode  Inland,  to  a  i>oint  on  the  coast  of  New  Jersey,  oppo- 
site Shrewsbury  Kocks,  and  embraces  all  aids  to  navigation  on  tlie  sea 
and  sound  coast  of  Rhode  Island,  (Connecticut,  and  New  York,  and  of 
New  Jersey  above  the  Highlands  of  Navesink;  Mount  Hope,  Narra- 
gansett,  and  New  York  bays;  Providence,  ('onne<*ticut,  Thames,  Rari- 
tan,  and  Hudson  rivers j  Whitehall  Narrows,  and*  lakes  Ghamplain 
and  Memphremagog. 

Impector. — Capt.  Henry  F.  Picking,  U.  S.  Navy,  to  Maich  \\  1892; 
Oapt  Winfield  8.  Schley,  U.  8.  Navy,  from  March*;5,  1892. 

Engineer, — Maj.  David  P.  Heap,  Cori)s  of  Engineers,  U.  S.  Army. 

There  are  in  this  district — 

Liglit-lumses  and  beacon  lights,  int^Iudiug  82  post  lights 225 

]iight*8hip8  in  position 7 

Light-ships  for  relief 2 

Day  or  nnlighted  beactnis 39 

Fog  signals  operated  by  stoam  or  hot-air  engines 15 

Fog  signals  operated  by  clockwork 49 

Electric  buoys 7 

WhiHtling  buoys  in  jiosition 5 

Bell  buoys  in  position 18 

Other  bnoys  in  position 560 

tSteamer  Armeriay  used  for  supplying  the  light-stations. (»f  the  Atlantic  audliulf 

eoasta 1 

8t«*aiuers  John  liodgera  and  Cactus,  buoy  tenders  and  for  snpply,  iuspectioii  of 

Jight-8tations,  and  for  repair  of  the  ('a)>les,  etc.,  of  the  electric-lighted  bnoys. .  2 

Steamer  Gardenia,  buoy  tender  and  for  freight 1 

Sieam  launch  Bouquet,  for  attending  to  the  electric-lighted  buoys 1 

Steamers  Mistlet^oe  and  Rose,  used  for  works  of  construction  and  repair  of  light- 
stations,  fog  signals,  and  day  beacons 2 

Steamer  Xetlle,  for  works  of  construction  and  repair  on  Lake  Ghamplain 1 

LIGHT   HOUSES. 

11,3.  SaJconnet,  mouth  of  SakonnM  River^  Rhode  Island, — The  regu- 
lating fail  of  the  flash  apparatus  was  repaired  and  fourteen  steps^ 
seveii  on  the  east  and  seven  on  the  west  side,  were  cut  into  the  face  of 
the  rock  to  make  safe  boat  landings. 

J46.  Cattle  Hill,  Narragansett  Bay^  Rhode  Island. — A  stanchion  was 
fitted  under  the  lantern  deck.  The  fog  bell  was  discontinued  Novem- 
ber 30,  1891,  and  the  beU  and  apparatus  were  removed.  Various  re- 
pairs were  made. 

— .  Plum  Bea4)hj  yarragansett  Bay^  Rhode  Island, — ^The  great  Sound 
steamers  plying  between  Providence,  B.  1.,  and  New  York,  N.  Y.,  find 
navigatioii   during  fog  quite  hazardous.    In  avoiding  Dutch  Island 
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there  is  extreme  danger  of  grounding  on  Plum  Beach,  as  is  shown  by 
the  recent  grounding  of  the  steamer  Pequot,  It  is  estimated  that  a 
proper  light  and  fog  signal  can  be  established  on  Plum  Beach  for  not 
exceeding  t(M),000,  and  it  is  recommended  that  an  appropriation  of  this 
amount  be  made  therefor. 

154.  Oonld  Island,  Xarra{ians€U  Bay^  Rhode  Island, — Boat  davits 
were  set  u^)  on  the  wliarf.     Various  minor  repairs  were  made. 

161.  War  wick  J  Narragansett  Bay^  Rhode  Island, — ^The  old  dwelling 
was  moved,  set  on  a  new  foundation,  and  remodeled  iui/o  a  barn.  Va- 
rious minor  repairs  were  made* 

Tlie  following  rec^ommendation  which  was  made  in  the  Board's  last 
two  annual  reports  is  renewed . 

A  steam  fog  Bigoal  in  duplicato  is  needed  here.  It  can  be  established  at  an  eMti- 
inated  cost  of  $5,000.  It  is  recommended  that  an  appropriation  of  this  amount  be 
made  therefor. 

164.  Bullock  Point,  Providence  River.  RJwde  Island. — New  boat  davits 
were  made  and  set  up  on  the  west  side  of  the  pier,  and  lauding  steiis 
were  made  and  fitted  on  the  east  side.     Various  repairs  were  made. 

— .  BUick  Ledge,  New  London  Harbor,  Long  Island  Sound^  Connecti- 
cut.— The  following  recommendation,  which  was  made  in  the  Board's 
last  two  annual  reports,  is  renewed: 

The  necessity  for  establishing  a  light  and  an  efficient  steam  fog  signal  in  snch  a 
position  as  to  enable  vessels  to  eater  and  leave  the  harbor  of  New  London,  Conn., 
has  become  evident,  and  es])ecia]ly  so  for  the  aid  of  those  approaching  from seawanl. 

The  nnmerous  outlying  shoals  and  ledges  surrounding  the  entrance  to  this  harbor 
make  the  approach  to  it  dangerous  in  thick  weather  The  location  of  the  present 
New  Londim  light  and  fog-signal  station  is  so  far  inside  the  obstructions  as  t<i  be 
partially  ineffective  as  an  aid  for  the  purpose  of  safe  navigation  of  this  entrance. 
The  commerce  of  the  port  of  New  London  has  so  increased  since  the  erection  of  the 
preHtiut  light  as  to  change  the  conditions  materially.  In  consequence  of  the  recent 
grounding  of  the  steamer  City  of  B'^orcester,  on  Bartlett  Reef,  complaint  was  niatde 
that  the  fog  bell  of  BartU'tt  Reef  light-ship  was  not  adequate  to  the  needs  of  vessels 
approaching  New  London  from  the  westward  in  a  fog,  and  it  was  stated  that  Congnes^ 
would  be  petitioned  to  replace  the  present  light-ship  with  another  carrying  a  steam 
fog  signal.  In  view  of  these  facts  and  the  further  fact  that  a  naval  st-ation  is  in 
operation  on  the  Thames  River,  which  empties  into  New  London  Harbor,  it  is  sug- 
gested that  a  light  and  a  steam  fog-signal  station  be  established  on  the  southwest 
ledge  on  the  eastern  side  of  the  entrance  to  New  London  Harbftr.  Estimate  is  made 
that  it  can  be  done  for  5145,000.  It  is  therefore  recommended  that  an  appropriation 
of  that  amount  be  made  therefor. 

183.  New  London  Harbor,  Long  Island  Sound,  Connecticut. — A  land- 
ing  wharf  was  built.    Various  repairs  were  made 

— .  Thames  River  Post  Lights.  Connecticut. — ^Lights  had  been  main- 
tained at  the  expense  of  the  New  York  and  Norwich  Steamboat  Line, 
at  points  on  the  Thames  Biver,  and  as  these  lights  were  also  of  use  to 
other  transportation  companies,  the  Board  wa«  authorized  by  the  act 
approved  March  3,  189i,  to  light  this  river  between  New  London  and 
Norwich,  from  the  general  appropriation  for  lighting  rivers. 
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Oa  the  night  of  March  29, 1892,  lights  weio  established  at  the  follow- 
ing points:  / 

Bailey  Point,  east  »hore. 

Scotch  CapA,  west  shore. 

Cow  Poiut,  east  shore. 

lu  the  water  100  yards  north  of  black  buoy,  west  side  of  the  lower  end  of  Cross 

Over  channel. 
Bartlett  Point,  west  shore^ 
Comstock  Wharf,  west  shore. 
Allyn  Point,  east  shore. 
In  the  water  at  lower  end  of  Long  Reach,  near  red  bnoy,  east  side  of  cbannol 

when  the  buf>y  was  discontinued. 
In  the  water  at  upper  end  of  Long  Reaeh  near  black  buoy,  west  side  of  channel; 

when  the  buoy  was  discontinued. 
Stoddards  Old  Dock,  east  shore,  north  of  cove. 
Waldens  Island,  south  end,  east  side  of  channel. 
Mohegan  Dike,  spindle  on  dike,  east  side  of  channel. 
Indian  Hill,  west  shore. 
Pride  Pier,  spindle  east  side. 

Burnt  House  Pier,  spindle  on  rock,  east  side  of  channel. 
Ferche  Rock,  west  shore. 

Sand  Pier,  near  black  buoy,  west  side  of  channel. 
Lower  Coal  Dock,  east  shore. 

All  lights  on  the  east  side  of  the  channel  jvre  exhibited  from  red 
posts,  and  those  on  the  west  side  are  exhibited  from  black  posts 
with  white  tops.  By  tliis  arrangement  they  can  be  readily  picked  up 
by  day  as  well  as  by  night.  Each  post  light  is  numbered  and  distin- 
guished by  its  number  in  large  white  figures. 

The  expense  of  maintaining  and  caring  for  these  lights  is  consider- 
ably more  than  for  similar  lights  on  the  Western  rivers,  and  the  Board 
was  unable  to  find  keepers  for  the  lights,  at  the  pay  offered,  for  some 
time  afDer  the  lights  should  have  been  lighted.  As  additional  lights 
will  probably  be  needed  on  this  river  in  the  near  future  and  in  view  of 
the  above  fiicts  the  Board  recommends  that  the  general  appropriation 
for  lighting  rivers  be  increased  at  least  f  2,500  to  defray  the  expense 
entailed  by  lighting  the  Thames  River. 

J308.  Sayhrooh  Breakwater^  Long  Island  8oundj  Connecticut. — Some  700 
tons  of  large  riprap  stone  were  placed  for  the  protection  of  the  pier. 
Two  dolphins  were  built  to  replace  the  old  ones  and  will  be  used  for 
lK>at-landing  purposes.    Various  minor  repairs  were  made. 

213,  Devils  Wharf  Pont  Lightj  Connecticut  River^  Connecticut. — The 
stoue  of  the  pier  was  reset  and  secured. 

236.  FaUctier  Island,  Long  Island  Sound,  Connecticut. — The  wharf  was 
rebuilt  and  the  oil  house  was  completed. 

237.  Southwest  Ledge,  Long  Island  Sound,  Connecticut. — A  boat  hoist- 
ing winch  was  fitted  and  set  up.  An  oil  house  with  a  capacity  of  fifty 
boxes  was  built  outside  the  landing  gallery.  Various  repairs  were 
made. 
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This  station  was  builfc  in  1877  on  a  caisson  in  deep  water.  Two  years 
ago  it  became  necessary  to  place  a  hot-air  fog  signal  in  it.  The  spac6 
was  not  eiwnj^h  to  give  the  engine  proper  draft  and  without  that  it  has 
proved  inoflitient  as  a  fog  signal.  It  is  now  x>roposed  to  replace  thi* 
inefficient  raacliine  with  one  recently  invented,  which  has  been  used 
elsewhere  under  ciicumstances  so  nearly  duplicating  those  at  South-  j 
west  Ledge  that  it  is  believed  that  it  would  succeed  at  that  place.  It 
will,  however,  be  necessary  to  erect  it  on  a  separate  foundation  outside 
the  tower.  It  is  estimated  that  this  can  be  done  for  not  exceeding 
$12,500,  and  it  is  hoped  that  the  forthcoming  general  appropriation  for 
expenses  of  fog  signals  will  be  sufficient  to  enable  the  Board  to  do  this 
and  defray  the  cost  therefrom. 

— .  I^heffield  Harbor^  Long  Island  Sound,  Connecticut — ^Th.e  following 
recommendation,  made  iu  the  Board's  annual  report  for  the  last  three 
years,  is  repeated: 

A  large  and  increasing  commerce  now  centers  here.  Daring  the  past  year  nearly 
100,000  tons  of  roal  wore  landed  here  in  addition  to  more  than  that  quantity  of  g«n- 
rral  mer(rliantliae.  The  New  England  Terminal  Railway  Company  state  that  they 
Avill  begin  the  transportation  of  freight  in  cars  on  the  decks  of  car-floatB  and  transfer 
stcanioi-H,  and  the  quantity  of  tonnage  will  then  be  more  than  double.  After  leaviag 
ICxecntion  Rocks  light  there  is  nothing  to  rnu  them  in  thick  weather  except  a  bnoy. 
It  is  claimed  that  a  light  placed  here  will  render  more  safe  tho  navigation  at  the 
entrances  of  the  harbors  of  Slieffield  and  South  Norwalk.  It  is  proposed  to  build  i 
small  structure  with  a  light  and  fog  bell  at  the  4-foot  spot  off  Norrositou  Point,  now 
marked  by  a  rod  and  black  buoy.  The  strncture  should  consist  of  an  iron  caiwon 
filled  with  concrete,  surmounted  by  a  wooden  tower  to  carry  tho  light  and  fog  bell. 
It  is  estimated  tliat  the  work  can  be  done  for  $10,000.  It  is  recommended,  that  aai 
appropriation  of  tliis  amount  be  made  therefor. 

— .  Bridgeport  Light- Station,  Long  Island  Soundy  Connecticut, — ^The 
Governmeut  has  recently  built  a  breakwater  at  the  entrance  to  this 
harbor,  which  makes  the  harbor  to  a  certain  extent  a  harbor  of  refnge. 
A  small,  inexpensive  light  on  the  east  end  of  the  breakwater  would  J 
make  the  harbor  available  at  night,  and  without  a  light  it  is  possible  . 
that  the  breakwater  jinay  a(;t  ou  very  dark  nights   as   a  dangerous  . 
obstrnction.    It  is  estimated  that  a  proper  light  can  be  established  liere : 
for  not  exceeding  $2,000,  and  it  is  recommended  that  an  appropriation  \ 
of  this  amonnt  bi^  made  therefor. 

^>4i.  Pmjield  Reef,  Long  Island  Sound,  Connecticut. — ^The  stone  of  tbe  ■ 
landing  ])ier  was  relaid.  A  DaboU  trumpet  operated  by  duplicate- 
Eider  hot-air  engines  was  set  up.     Various  repairs  were  made. 

^/7.  Lloyd  Harbor,  Long   Island   Sound,  New   Torifc,— Contract  WM  f 
made,  according  to  plans  and  specitications,  for'taking  down  a  portion 
of  the  east  breakwater  and  building  a  new  breakwater  for  the  pro- 
tection of  the  foundations  of  the  dwelling  and  the  light-house  tower. 
Variotis  repairs  were  made. 
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.  248.  Cold  Spring  HarboVj  Long  Island  Sound,  New  YorK — A  red 
sector  was  fitted  ia  the  lantern,  covering  Buoy  Ko.  17  and  Center 
Island  around  to  Plum  Point.    Tlie  fences  were  repaired. 

251,  Execution  RocJcs,  Long  Island  Sound,  New  York. — ^The  Ericsson 
kot-air  engine  and  Daboll  trumpet  were  replaced  by  a  boiler  operating 
automatic  steam  sirens,  and  a  fog-signal  building  was  erected.  The 
boilers  were  covered,  a  coal  landing  and  coal  bin  were  built,  a  new 
cistern  was  built  in  the  basement  of  the  tower  with  which  the  boilers 
are  connected,  and  a  concrete  walk  was  built  from  the  entrance  of  the 
dwelling  to  the  fog-signal  house.  The  riprap  protection  was  completed, 
and  the  characteristic  of  the  light  was  changed  from  fixed  white  to 
flashing  at  intervals  of  10  seconds. 

252.  Sands  Point,  Long  Island  Sound,  New  York. — The  characteristic 
of  the  light  was  changed  from  Hashing  to  fixed  white. 

261,  Sunken  Meadow  Post  Light,  on  the  east  sid^  of  Sunken  Meadow^ 
JESast  River,  New  York, — ^This  light  is  obscured  from  certain  directions 
in  which  it  should  be  seen.  It  is  now  hung  from  a  spindle  which  is 
already  inclined.  As  its  foundation  is  under  water,  it  is  proposed  to 
rebuild  it  with  a  larger  base,  on  which  is  to  be  set  a  cast-iron  pipe,  4 
feet  in  diameter  and  10  feet  high,  filled  with  concrete.  The  light  is  to 
be  shown  from  the  top  of  this  structure.  Its  additional  size  will  make 
it  nauch  more  serviceable  as  a  day  mark.  It  is  estimated  that  the 
structure  can  be  erected  for  not  exceeding  $800,  and  it  is  hoped  that 
the  general  appropriation  for  repairs,  etc.,  of  liglit-houses  will  be  suffi- 
cient to  enable  the  Board  to  do  this  work  and  to  defray  the  cost  from 
that  appropriation. 

— .  North  end  of  North  Brother  Island,  Host  River,  New  York, — A 
beacon  light  in  the  water  near  the  north  end  of  North  Brother  Island 
would  be  of  great  use  to  passing  steamers,  as  it  would  mark  the  chan- 
nel between  North  Brother  Island,  South  Brother  Island,  and  Barretto 
Point.  If  placed  here  there  would  be  no  expense  for  a  site,  and  no 
delay  in  obtaining  cession  of  jurisdiction.  It  is  estimated  that  it  could 
be  established  for  not  exceeding  $800,  and  it  is  hoped  the  general  ap- 
propriation for  lighting  rivers  may  be  increased  sufficiently  to  enable 
the  Board  to  do  this  and  defray  the  expenses  therefrom. 

269,  270.  Navesink,  New  Jersey. — Oil-house  No.  2  was  comideted  and 
the  cellar  was  divided  by  bulkheads  into  compartments. 

273.  Hook  Bea^n,  Sandy  Hook,  New  Jersey. — The  assistant  keeper's 
dwelling  was  remodeled.  A  bell  tower  was  built  on  the  northwest  point 
of  the  Hook.  A  plank  walk  was  laid  from  the  bell  tower  to  the  electric- 
li^ht  keeper's  dwelling.  A  new  fog-signal  house  was  completed  and 
made  ready  to  receive  the  boilers  and  new  plant. 

J^78.  Wauckuack,  New  Jersey. — 279.  Old  Orchard  Shoal,  New  York. — 

m 

An  appropriation  of  $60,000  was  made  by  the  sundry  civil  approprla* 
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the  Coast  Surv(\v.  and  after  that  on  the  reguhir  work  of  the  district.  A 
8tratton  separator,  steam  steerer,  and  water  tanks  were  put  in.  She 
was  also  sui>plied  with  an  ice  chest,  hand  grenades,  boat  cushions^ 
pistons,  bedding,  ghissware,  hose,  and  saloon  furniture.  Her  saloon 
was  remodeled,  and  in  June  she  was  hauled  out  on  the  ways  and  her 
bottom  was  scraped  and  [tainted.  During  tlie  year  she  steamed  about 
5,853  miles,  and  used  in  so  doing  some  404  tons  of  coal. 

The  Myrtle, — ^This  steamer,  used  for  construction  and  repair,  was 
employed  during  the  year  in  carrying  building  materials  to  the  stations 
in  the  tirst  and  sec<md  light- house  districts,  and  lauded,  at  Cuckolds 
Island,  most  of  the  material  used  in  the  construction  of  the  fog-signal 
station.  During  the  year  she  steiimed  some  12,800  miles  and  consumed 
about  656  tons  of  coal.  In  March  extensive  repairs  were  made  to  the 
boiler,  the  machinery  was  thoroughly  overhauled,  and  the  steamer  is 
now  in  good  condition. 
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340.  Pleasure  Island  Post  Lighty  Httdson  River ^  New  York. — ^A  post 
light  was  established. 

3il.  Govells  Folly  Post  Lights  Hudson  River,  New  Yorlc, — ^A  post  light 
was  established. 

974.  Gordon  Landing  Pierhead,  Lake  CJiamplain,  Vermont. — The  light 
was  moved  to  the  extreme  west  end  of  the  completed  breakwater. 

979.  Burlington  Breakwater,  north  extension  pierhead,  Lake  Champkin^ 
Vermont. — ^The  beacon  was  overhauled  and  repaired. 

98J2,  Juniper  Island,  Lake  Champlain,  Vermont. — Plans,  specifications, 
and  contracts  were  made  for  remodeling  and  extending  the  wharf,  and 
building  a  buoy  shed  and  boathouse  combined.  Some  minor  repairs 
were  made  on  the  dwelling. 

983.  Watch  Point,  Lake  Cliamplain,  Vermont. — A  light  was  established 
on  the  outer  pier  of  the  old  wharf  and  was  connected  with  the  shore 
by  a  bridge. 

988.  Old  Maid  Plme,  No  16,  Neic  York. — The  crib  was  rebuilt. 

989.  Lower  end  of  Four  Channels,  No.  15,  New  York. — The  crib  was 
rebuilt. 

995.  Maple  Bend,  No.  8,  New  York. — The  crib  was  rebuilt. 

996.  Head  of  Tico  Channels,  No.  7,  Nexo  York. — ^The  crib  was  rebuilt 

998.  Steam-Mill  Point,  No.  5,  New  York. — The  crib  was  rebuilt. 

999.  South  of  Siwdy  Bock,  No.  4,  New  Forfc.— The  crib  was  rebuilt. 

1000.  Opposite  Chapman  Bock,  No.  3,  New  York. — The  crib  was  re- 
built. 

1002.  Benjamin  Place,  No.  1,  New  York. — The  crib  was  rebuilt. 

At  the  beginning  of  the  year  there  were  143  light-houses  and  82  bea- 
con lights  in  this  light-house  district.  Two  lights  and  20  beacon  hghta 
were  established  during  the  year.  Of  this  number  101  have  received 
repairs  of  greater  or  less  extent.  Every  repair  was  made  which  the 
funds  allotted  would  permit.    The  entire  district  is  in  excellent  order. 

REPAIRS. 

At  each  of  the  following-named  stations  repairs  of  greater  or  less  ex- 
tent were  made  during  the  year : 


145.  Beavertail,  R.  I. 
147.  Fort  Adams,  R.  I. 

150.  Newport  Harbor,  R.  I, 

151.  Rose  Island,  R.  I. 

152.  Dntcli  Island,  R.  I. 
155.  Conaniout  Island,  R.  I. 

159.  Muscle  Bed  Sboals,  R.  I. 

160.  Bristol  Ferry,  R.  I. 

162.  Borden  Flats,  Mo^s. 

163.  Conimicnt,  R.  I. 
IGo.  Sabine  Point,  R.  I. 
166.  Pomham  Rocks,  R.  I. 
169.  Whale  Rock,  R.  I. 


170.  Point  Judith,  R.  I. 

171.  Block  Island,  north,  R.  I. 

174.  Block  Island,  S£.,  R.  I. 

175.  Watch  HiU,  R.  I. 

176.  Montauk  Point,  N.  Y. 

180.  Morgan  Point,  Conn. 

181.  North  Dumpling,  N.  Y. 

202.  Race  Rook,  N.  Y. 

203.  Little  Gull  Island,  N.  Y. 

209.  Saybrook  (Lynde  Point),  Conu. 
240.  Stratford      Shoal       (Middle 

Ground),  N.  Y. 
242.  Bridgeport  Harbor,  Conn. 
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The  tliii'd  district  includes  and  extends  from  Elislia  Ledge,  off  War- 
ren Point,  RUode  Island,  to  a  point  on  the  coast  of  New  Jerw^y,  oppo- 
site Shrewsbury  Bocks,  and  embraces  all  aids  to  navigation  on  the  sea 
and  sound  coast  of  Rhode  Island,  Connecticut,  and  New  York,  and  of 
New  Jersey  above  the  Highlands  of  Navesink;  Mount  Hope,  Narra- 
^jansett,  and  New  York  bays;  Providence,  Conne^^ticut,  Thames,  Kari- 
tan,  and  Hudson  rivers^  Whitehall  Narrows,  and* lakes  Ohaniplain 
and  Meni[)hreniagog. 

//wpcc/ori— Capt.  Henry  V.  Picking,  U.  S.  Navy,  to  March  ;5,  1892; 
Capt.  Winfleld  8.  Schley,  U.  8.  Navy,  from  March*;5,  1802. 

Engineer, — MaJ.  David  P.  Heap,  Corps  of  Engineers,  U.  S.  Army. 

There  are  in  this  district — 

I'ight-hoii8e8  and  beacon  liKlits,  including  82  poAt  lights 22.1 

liight-shipH  in  position 7 

I'ight-ships  for  relief 2 

l^ay  or  nnlighted  beacons 39 

Fog  signalH  operated  by  steam  or  hot-air  engines 15 

Fog  signals  oiHjrated  by  clockwork 49 

Electric  buoys 7 

'VVhiiitling  buoys  in  position 5 

Be]l  buoys  in  position 18 

Other  buoys  in  position 560 

Steamer  Armeridy  used  for  supplying  the  light-stations. of  the  Atlantic  audOuIf 

coast-s 1 

Htcamers  John  Roihjertt  and  Cactus,  buoy  tiniders  and  for  supply,  inspection  of 

ligfat-Htations,  and  for  repair  of  the  cables,  etc.,  of  the  electnc-Ughted  buoys. .  2 

Steamer  Gardenia^  buoy  tender  and  for  freight 1 

Steam  lannoh  Bouquet,  for  attending  to  the  electric-lighted  buoys 1 

Steamers  Mistletoe  and  RoHe^  used  for  works  of  construction  and  repair  of  light- 
stations,  fog  signals,  and  day  beacons 2 

Steamer  yettle,  for  works  of  construction  and  repair  on  Lake  Champlain 1 

LIGHT  HOUSES. 

113.  Sakonnet,  mouth  of  SakonnH  Rirer^  Rhode  Island. — The  regu- 
lating fan  of  the  iiash  apparatus  was  repaired  and  fourteen  steps, 
seven  on  the  east  and  seven  on  the  west  side,  were  cut  inio  the  face  of 
the  rock  to  make  safe  boat  landings. 

146.  Cattle  Hill^  Narra4janji€tt  Bay,  Rhode  Island. — A  stanchion  was 
fitted  under  the  lantern  deck.  The  fog  bell  was  discontinued  Novem- 
ber 30,  1891,  and  the  bell  and  apparatus  were  removed.  Various  re- 
pairs were  made. 

— .  Plum  BeaA>hj  Narra^ansett  Bay,  Rhode  Island. — ^The  great  Sound 
steamers  plying  between  Providence,  E,  I.,  and  New  York,  N.  Y.,  find 
navigation  during  fog  quite  hazardous.    In  avoiding  Dutch  Island 
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243. 
246. 
250. 
254. 
259. 

260. 

2&1. 

265. 
266. 
275. 
281. 
282. 
283. 
285. 

286. 
287. 
288. 


Black  Ruck,  Conn. 

£atons  Neck,  N.  Y. 

Great  Captain  Island,  N.  Y. 

Throgs  Neck,  N.  Y. 

Soath  Brother  Islniul  Ledpro 
poBt  light,  N.  Y. 

Lawrence  l*oiut  Ledgo  post 
light,  N.  Y. 

Man-O'-War  Rock  i)OBt  ligbt, 
N.  Y. 

Shinnecock  Bay,  N.  Y. 

Fire  Island,  N.  Y. 

Con  over  Beacon,  N.  J. 

New  Dorj)  B(*acon,  N.  Y. 

Princess  Bay,  N.  Y. 

Great  Beds,  N.  Y. 

Western  Jetty  (upper  end)  post 
Ught,  No.  2,  N.  J. 

Sonth  Jetty  post  light,  No.  3,N.  J. 

Coney  Island,  N.  Y. 

Fort  Lafayette  Fog-Signal  sta- 
tion, N.  Y. 


289. 
290. 
291. 

292. 

294. 
298. 
299. 
305. 
311. 
316. 
967. 
968. 
969. 
970. 
973. 
977. 
978. 
981. 

985. 


Fort  Tompkins,  N.  Y. 

Robbins  Kecf.  N.  Y. 

Liberty  Knliglitoning  tbeWorld, 

N.  Y. 
Governors  Island  post  ligbt,  N. 

Y. 
Corner  Stake,  N.  J. 
Tarrytown,  N.  Y. 
Stony  Point,  X.  Y. 
Kso])us  Meadows,  N.  Y. 
Saugerti<'S,  N.  Y. 
Hndson  City,  N.  Y. 
Windmill  Point,  Vt. 
Rouse  Point  Piprh»*ad,  Vt. 
IhI*^  la  Motte,  Vt. 
Pointe  aux  KocheH,  N.  Y. 
Cumberland  Head,  N.  Y. 
Bluft'  Point,  N.  Y. 
Colchester  Fieef,  Vt. 
Burlington   Breakwater,   South 

Beacon,  Vt. 
Barber  Point,  X.  Y. 


LIGKT-SHIPS. 


144.  Brenton  Reef  Light  Yesselj  y^o,  11,  entrance  to  Xarragansett  Bay, 
Rhode  Island, — This  vessel  was  thoroughly  rej^aiied  and  was  retiirjied 
to  her  station  July  22, 1801.  She  is  in  good  coudition  and  will  i)roba- 
bly  need  no  repairs  during  the  present  year.  On  Noveoiber  23,  1891, 
the  characteristics  of  tlie  fog  signal  were  changed,  causing  the  bell  to 
ring  for  about  ten  seconds  between  silent  intervals  of  thirty  s(»conds. 
She  received  during  the  year  tinware,  crockery,  cooking  utensils,  rope, 
lime,  rations,  fuel,  paint,  and  shij)  cliandlery. 

158.  Hog  Island  Shoal  LighUVessely  No.  12j  Narragansett  Bay,  Rhode 
Island. — This  vessel  is  in  a  condition  of  weakness  and  decay.  Out  of 
thirteen  holes  bored  in  her  hull,  six  of  them  developed  rotten  wood; 
the  stem  and  stern  posts  are  defective;  the  planking  outsid(*,  along  the 
water  line  aft,  is  soft;  and  the  catheads  are  rotten.  It  would  take  at 
least  $12,000  to  make  the  vessel  tit  for  the  service  of  more  than  a  few 
years,  and,  in  the  mean  time,  she  would  be  little  better  for  this  impor- 
tant station  than  the  make  shift  she  now  is.  In  the  Board^s  last  an- 
nual report  the  history  of  this  vessel  was  given  fi^om  the  time  she  was 
built  in  1846  up  to  1885,  when  she  was  placed  on  her  present  station. 
The  following  recommendation,  then  made,  is  renewed : 

It  is  now  found  that  she  is  structurally  weak  from  general  decay,  induciMl  by  her 
old  age,  and  that  she  is  completely  Leyond  eeonouiical  repair.  Wliile  she  lias  been 
qnite  useful  in  her  position  it  has  become  apparent  that  she  could  liave  h'M^n  of  Htill 
|(reater  nse  to  the  enormous  commerce  passing  this  point  if  she  ha;l  liad  a  steam  fo^- 
Higual.  No  attempt  has  been  made  to  fit  one  to  her,  as  she  is  too  small  and  too  weak 
to  earr)'  the  weight  and  support  the  strain.    Tbe  time  lum  now  come  to  replace  this 
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small,  weak,  worn-out,  old  vessel  by  a  new,  strong  ship  of  at  least  double  her  size 
and  strength,  not  only  to  occupy  this  station  )>ut,  in  its  turn,  to  take  its  place  on  the 
outside  exposed  stations.  It  is  also  proposed  that  she  shall  have  such  steam  power 
as  will  not  only  operate  a  first-class  fog  signal,  but  will  enable  her  to  get  on  and  off 
her  station  with  her  own  steam,  and  also  steam  up  to  its  moorings  when  otherwise 
she  would  be  blown  away  from  her  place,  dragging  her  anchor  or  parting  her  chain 

cables. 

It  is  estimated  that  such  a  vessel  can  be  built  for  $70,000,  and  it  is  recommended 
thai  an  appropriation  of  that  amount  be  made  for  this  purpose. 

179.  Ram  Island  Beef  Ught-  Vessel,  No.  19,  Fishers  Island  Sound,  in 
Long  Island  Sound,  New  Torfc.— This  vessel  was  rebuilt  at  Wilmingrton, 
Del.,  in  1876,  and  since  then  has  received  no  important  repairs. 
The  rail  on  the  starboard  quarter,  the  strongback  of  her  riding-bitt» 
on  the  starboard  side,  and  the  mainmast  and  trysail  mast  are  rotten. 
The  starboard  hawse-pipe  is  worn  through  at  the  outside  flange.  The 
metal  sheathing  needs  patching  along  the  water  line,  and  may  need 
to  be  renewed  on  the  whole  of  her  bottom.  The  gig  is  old  and  needs 
repairs  on  the  outside  planking  and  the  keel.  The  vessel  will  have  to 
be  taken  off  her  station  and  docked  for  thorough  examination  before  a 
correct  estimate  can  be  made  of  the  repairs  which  she  needs.  The 
placing  of  the  new  lightship,  No.  61,  on  the  station  at  Cornfield  Point 
will  make  available  a  larger  and  better  vessel  for  the  station.  If  light- 
ship No.  19  could  be  thoroughly  repaired  she  could  be  used  as  a  relief 
ship.  Whether  it  will  be  economical  to  do  so  can  only  be  determined 
by  liaving  her  docked  and  thoroughly  examined.  She  received  during 
the  year  rations,  fuel,  paint,  ship  chandlery,  and  fixtures  for  a  stove. 

JSOl.  Bartlett  Eeef  Light- Vessel,  No.  13,  off  New  London,  Long  Island 
Sound,  Connecticut. — ^Tliis  vessel  is  in  good  condition,  except  that  part 
of  the  sheathing  on  the  deck  needs  to  be  recalked  and  payed  with 
paint.  She  is  kept  in  excellent  order. .  She  received  during  the  year 
rations,  fuel,  paint,  trysail  mast,  awning,  rope,  cooking  utensils,  and 
ship  chandlery. 

234.  Cornfield  Point  Light-  Vessel,  No.  23,  off  the  mouth  of  the  Oonnee- 
ticut  River,  Long  Island  Sound,  Connecticut. — ^There  are  several  decayed 
spots  in  the  outside  planking  on  the  port  side  of  the  vessel.  When  she 
is  next  docked  a  thorough  examination  of  her  bottom  will  be  made. 
She  is  otherwise  in  good  condition.  She  received  during  the  year  ra- 
tions, fuel,  cooking  utensils,  medicines,  and  paint.  She  is  kept  in 
excellent  order.  The  new  vessel  for  this  station,  No.  51,  was  built  at 
West  Bay  City,  Mich.,  and  is  expected  soon  to  arrive  at  the  general 
depot,  Staten  Island,  where  she  wiU  be  fitted  for  service. 

2G7.  Sandy  Hook  Light-  Vessel,  No.  46,  off  the  entrance  to  Kew  Yorli 

TITa  i,  ^'''7^*'*^— This  vessel  was  built  at  South  Boston,  Mass.    She 

on  Mav  ^^  1^0^''^  ^ight-House  Depot  at  Staten  Island,  New  York, 

Auffuafc  1    1  Jq? \*"^  ^^^  ^^*^^  *^^  equipment  were  completed.     On 

^         '  ^^^^'  ***®  was  towed  out  by  the  tender  and  placed  on  the 
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station  off  Sandy  Hook,  relieving  the  old  light-ship,  No,  16,  whicli  was 
broaght  to  the  depot.  The  forward  bulwark  needs  some  calking  on 
acconnt  of  shrinkage,  but  thift  can  be  postponed  until  important  repairs 
become  necessary.  This  light-ship  has  received,  since  she  was  placed 
on  her  station,  rations,  rope,  paint,  ship  chandlery,  water,  and  fuel. 
She  is  kept  in  excalient  order,  rides  easily,  and  has  proved  a  satisfac- 
tory vessel.    She  is  supplied  with  a  steam  windlass. 

268.  Scotland  Light-  Vesselj  No.  7,  off  Sandy  Hook,  entrance  to  New 
York  Ba/yy  New  York. — ^This  vessel  is  in  fine  condition,  and  will  need  no 
important  repairs  in  the  present  &scal  year.  Such  supplies  as  rations, 
fuel,  rope,  shfp  chandlery,  and  a  new  boat  were  furnished.  She  is  kept 
ill  good  order. 

— .  Relief  Light-  Vessel,  No.  20. — This  vessel  is  at  the  Light- House 
Depot,  New  London,  Conn.  She  served  as  the  relief  of  Brenton  Beef 
light-ship  while  the  latter  was  ofi*  her  station  for  repairs.  She  needs  to 
be  docked  and  to  have  her  metal  sheathing  patched  on  the  rudder  and 
around  the  bow  on  both  sides.  A  knee  of  the  lantern  house  beam  is 
rotten;  the  bulwark  aft,  inside  and  out'Side,  is  rotten  in  spots,  and 
.should  be  renewed,  and  the  rails  and  log  sills  on  the  port  bow  and  star- 
board quarters  need  repairs. 

— .  Belief  Light-  Vessel,  No.  16. — ^This  vessel  is  held  at  the  General  De- 
pot, Staten  Island,  in  readiness  for  duty.  She  was  brought  in  from  the 
Sandy  Hook  station  on  August  1, 1891,  and  preparations  were  begun 
to  furnish  her  with  a  steam  fog  signal,  and  thus  fit  her  for  the  special 
service  of  relieving,  on  occasions,  the  new  vessel,  No.  48,  at  Sandy 
Hook,  as  well  as  for  general  light-ship  service  in  the  district.  A  new 
boiler,  engine,  and  fog  signal  were  put  in  by  contract,  and  all  incidental 
and  necessary  repairs  were  made  to  render  her  efficient.  Change  was 
made  in  her  illuminating  apparatus,  so  that  she  will  show  a  fixed  red 
lig'ht  on  the  mainmast  and  a  flashing  red  light  on  the  foremast,  the 
latter  operated  by  a  pair  of  small  steam  engines.  She  is  in  good  con- 
dition for  service. 

DAY  OB  UNLIGHTED  BEACONS. 

Bridgeport  Dolphin,  Bridgeport  Harbor,  Connecticut. — A  pile  dol- 
pliin  composed  of  seven  piles,  the  center  pile  10  feet  above  the  others, 
surmounted  by  a  cask.    This  beacon  was  rebuilt. 

Sand  Spit,  Sag  Harbor,  New  York.  —  An  iron  cylinder  4  feet  in 
diameter  surmounted  by  a  spindle  and  square  cage  was  built  on  the  site 
of  the  old  beacon. 

FOG  SIGNALS  OPERATED  BY   STEAM  OE  HOT-AIR  ENGINES. 

145.  Beavertail,  Rhode  Island. — The  10-inch  steam  whistle,  with 
Crosby  automatic  signal,  was  in  operation  about  50(i  hours  during  the 
year,  and  about  38  tons  of  coal  were  consumed. 
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170.  Point  Judithy  Rhode  Island. — The  first-class  steam  siren,  in  du- 
plicate, was  in  operation  about  636  hours  during  the  year,  and  consumed 
about  36  tons  of  coal. 

17 i.  Block  Island  (southeasterly)^  Rhode  Island. — ^The  first-class  steam 
siren,  in  duplicate,  was  in  operation  about  712  hours,  consuming  about 
38  tons  of  coal. 

176.  Montauk  Pointy  New  York. — The  first-class  Daboll  trumpet, 
worked  by  caloric  engines,  in  duplicate,  was  in  operation  about  521 
hours,  aad  about  6  J  tons  of  coal  were  cx)nsumed. 

1S2.  New  London  Harbor^  Connecticut. — The  first-class  Daboll  trum- 
pet, in  duplicate,  was  in  operation  about  553  hours,  and  consumed 
about  7J  tons  of  coal.  ' 

203.  Little  Oull  Island^  New  York. — This  second-class  steam  siren,  in 
duplicate,  was  in  operation  about  434  hours,  and  consumed  about  30 
tons  of  coal. 

236.  Falkner  Island ^  Comiecticut, — The  lO-inch  steam  whistle,  in  du- 
plicate, was  in  operation  about  568  hours,  and  consumed  about  33^  tons 
of  coal. 

237.  Southwest  Ledge^  Connecticut. — The  second-class  Daboll  trumpet^ 
in  duplicate,  was  in  oi:)eration  about  250  hours,  and  consumed  about  2 
tons  of  coal. 

240.  Stratford  Shoal  {Middle  Ground)^  New  York. — The  second-class 
Daboll  trumpet  was  in  operation  about  459  hours  and  consumed  about 
3^  tons  of  coal. 

2li.  Penfield  Reef,  Connecticut. — ^The  Daboll  trumpet,  in  duplicat-e, 
was  in  operation  24J  hours  and  consumed  one-seveuth  ton  of  coal.  This 
fog  signal  has  been  in  operation  only  one  month. 

246.  Batons  Neck^  Neic  York. — The  second  class  steam  siren,  in  dupli- 
cate, was  in  operation  about  352  hours,  and  consumed  about  25^  tons 
of  coal. 

250.  Great  Captain  Island,  New  York. — The  10-inch  steam  whistle, 
Crosby  automatic,  in  dui)licate,  was  in  operation  about  281  hours,  and 
consumed  about  19  tons  of  coal. 

251.  Execution  Rocks,  Neic  York. — The  new  automatic  siren,  in  dupli- 
cate, was  in  operation  about  278  hours,  and  consumed  about  18  tons  ot 
coal. 

273.  Hook  Beacon,  Sandy  Hook,  New  Jersey. — The  first-class  steam 
siren,  in  duplicate,  was  in  operation  about  578  hours,  and  consumed 
about  61  tons  of  coal. 

BUOYAGE. 

The  weather  of  the  past  winter  was,  in  general,  like  that  of  the  pre- 
vious winter.  The  flow  of  ice  through  the  navigable  channels  was 
rather  continuous  in  its  character,  but  it  was  not  thick  or  heavy  enough 
to  do  much  damage  to  tbe  buoyage  of  the  district.    In  January,  1892, 
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there  were  several  days  when  the  ice  ran  heavUy,  but  the  ordinary 
buoys  were  not  specially  affected.  Most  of  the  buoys  carried  away 
were  promptly  recovered  by  the  tenders;  The  winter  cfianges  of  buoy- 
age took  place  as  usual,  and  many  important  changes  were  made.  The 
law  and  the  regulations  iu  the  case  were  conformed  to  by  placing  nun 
buoys  on  the  starboard  side  and  can  buoys  on  the  port  side  of  channels. 
On  certain  important  stations  iron  buoys  were  substituted  for  spars, 
or  small  buoys  were  replaced  by  others  of  a  larger  size.  Many  buoys 
were  moved  to  more  advantageous  positions.  Several  rendered  unnec- 
essary by  change  or  other  circumstance  were  discontinued,  and  the  se- 
quence was  restored  by  numbering  the  buoys  anew.  Ten  ordinary 
buoys  were  discontinued  during  the  year,  and  nineteen  new  ones  were 
placed.  Bell  buoys  were  placed  off  the  northeast  end  of  Block  Ishind 
Breakwater,  Ehode  Island ;  in  New  Haven  Harbor,  Connecticut,  to  mark 
the  western  breakwater;  in  Oyster  Bay,  Long  Island,  New  York,  to 
uiark  the  entrance,  and  off  the  pitch  of  Sandy  Hook,  New  Jersey,  in 
place  of  the  can  buoy  previously  there.  These  bell  buoys  embodying 
the  latest  improvements  continue  to  give  satisfaction  to  the  mariners 
whom  they  serve. 

On  June  15, 1892,  a  red  spar  buoy  exhibiting  a  fixed  red  incandescent 
light  at  its  head  was  moored  about  58  feet  north  northeast  of  the  South- 
west Spit  Buoy,  New  York  Lower  Baj%  The  ele(*tric  submarine  cable 
supplying  the  buoy  runs  SE.  by  E.  f  E.,  to  a  cove  near  the  northwest 
end  of  Sandy  Hook.  It  serves  as  a  valuable  extension  of  the  system  of 
electric- lighted  buoys  in  Gedney  Channel,  and  serves  as  the  turning 
point  at  Southwest  Spit  into  the  main  highway  leading  into  the  harbor, 

ELECTRIC-BUOY  STATION,  SANDY  HOOK,  NEW  JERSEY. 

The  electric-lighted  buoys  in  Gedney  Channel,  New  York  Lower  Bay, 
were  in  successful  operation  during  the  year  and  gave  satisfaction  to 
all  who  used  the  highway  which  they  light.  There  was  no  period  when 
all  the  lights  were  out  at  once.  Only  on  four  occasions  were  some  of 
the  lights  extinguished  for  any  considerable  time,  namely,  in  1891,  from 
July  21  to  29,  August  13  to  20,  August  22  to  29,  and  in  1892  from  April 
22  to  30. 

Some  defects  and  leaks  occurred  in  the  cables,  and  there  were  some 
breakages  of  lamps,  due  to  faults  of  manufacture,  collisions,  or  the 
violence  of  the  sea.  Every  damage  inflicted  was  promptly  repaired 
and  the  insulation  was  restored  by  the  tenders  or  by  the  keepers  of 
the  station,  with  a  facility  and  skill  to  which  they  have  been  carefully 
trained. 

The  supervision  of  the  plant  and  operation  of  the  system,  including 
the  laying  of  new  cables,  is  especially  in  charge  of  Lieut.-Conmiander 
C  H.  West,  IT.  S.  Navy,  assistant  to  the  inspector.    To  his  expert 
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practical  knowledge  of  the  science  and  service  of  electricity  and  un- 
remitting attention  to  every  detail,  the  success  secured  is  largely  due. 
As  a  special  result  of  his  observation  of  defects  developed,  and  of  bis 
efforts  to  correct  them,  improvements  have  been  made  in  the  manufac- 
ture of  spars,  lamps,  and  cables  to  insure  longer  and  better  service, 
and  in  the  case  of  the  cables,  to  prevent  the  serious  defect  of  a  tendency 
to  convolutions  or  kinks. 

The  report  of  Lieut.-Commander  West  is  referred  to  for  an  exhaustive 
treatment  of  the  subject  at  large.  In  his  report,  an  appendix  to  this 
volume,  Mr.  West  gives  a  complete  and  technical  history  of  the  system 
and  the  station  for  the  past  year,  embracing  details  of  construf^tion, 
damage  sustained,  defects  exposed,  renovations  and  repairs  made,  im- 
provements adopted  and  applied,  and  the  present  condition  of  the  elec- 
tric plant.  Accompanying  the  report  are  tabular  forms  in  which  are 
given  clear  and  full  statistics  of  the  operation  and  advantage  of  the 
electric-lighted  buoys.  It  is  therefore  only  necessary  to  mention  here 
a  few  of  the  general  features  of  the  subject,  and  to  give  some  figures 
to  illustrate  the  great  service  rendered  by  the  lighted  buoys  to  vessels 
passing  the  bar  at  night. 

The  increase  per  month  of  vessels  bound  out  from  1888-'89  to  1891-'92 
was  162.5  per  cent;  of  vessels  bound  in,  85  per  cent. 

During  the  year  a  new  double-armored,  three-conductor  cable,  17,000 
feet  long,  was  purchased  to  replace  portions  cut  out  for  defects.  Of  thi.^ 
new  cable  the  north  main  cable  which  shows  red  lights  received  8,520 
feet,  the  south  main  cable  which  shows  white  lights  received  800  feet, 
7,680  feet  remaining  in  store  for  future  use. 

In  connection  with  the  system  stated  under  the  general  head  of 
buoyage,  an  electric-lighted  buoy  was  established  near  the  Southwest 
Spit,  and  connected  by  10,500  feet  of  a  single-conductor  cable  with  the 
plant  at  Sandy  Hook.  In  laying  it  Lieut-Commander  West  secured 
the  services  of  the  cable  steamer  Western  Union,  belonging  to  the  West- 
ern Union  Telegraph  Company.  This  company,  in  courteous  terms, 
declined  to  accept  payment  for  the  service,  and,  on  recommendation  of 
the  inspector,  they  received  the  thanks  of  the  Light-House  Board.  ' 

DEPOTS. 

Staten  Island j  Ne%c  York, — This  is  the  general  depot  of  the  Light. 
House  Establishment.  The  work  done  here  by  the  light-house  engineer 
consisted,  as  usual,  of  manufacturing  and  repairing  lamps,  supplies, 
fitting  illuminating  apx)aratus,  making  oil  cans  and  boxes  for  suppl3^g 
oil  to  light-stations,  manufacturing  light-house  and  light-ship  lanterns, 
receiving  material  for  manufacturing  and  repair  work,  repairing  light- 
houses, oil  houses,  and  other  structures,  repairing  buoys  and  other 
appendages,  and  general  works  of  repair  in  the  district.  The  work 
done  here  by  the  light-house  inspector  consisted  in  receiving,  storing, 
and  shipping  sui>plies,  buoys,  and  appendages,  light-vessel  equipments. 
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rations,  and  fiiel;  testing  oils,  chimneys,  and  paints;  inspecting  and 
weighing  provisions  and  general  stores;  loading  and  unloading  the 
supply  steamer  and  the  tenders;  cleaning  and  repairing  buoys  and 
appendages;  repairing  tenders  and  boats;  making  sails,  awnings,  and 
canvas  covering;  providing  and  perfecting  means  and  measures  for 
protection  against  fire,  improving  the  methods  of  storing,  inspecting, 
and  handling  the  various  supplies,  and  amending  and  improving  in 
several  important  particulars  the  system  of  keeping  books  and  accounts 
and  in  filing  and  indexing  the  correspondeiice  so  as  to  facilitate  the 
business  of  the  depot. 

The  special  work  done  during  the  year  was  in  making  the  final  a^ust- 
Dfients  of  the  fog-signal  machinery  on  Light- Vessel  'So.  16,  and  prepar. 
ing  her  in  every  respect  to  be  the  relief  ship  of  Light- Vessel  No.  48,  on 
duty  at  Sandy  Hook. 

Sea  wall  and  depot  basin. — ^The  sea  wall  forming  the  north  side  and 
X)ortion  of  the  angle  on  the  east  face  of  the  basin,  also  the  extension  of 
the  stone  bulkhead  northerly  to  the  sea  wall  was  completed.  Some  44 
feet  of  sheet  piling  was  built  across  the  east  face  of  the  new  north 
wharf.  The  entrance  to  the  basin  was  moved  33  feet  south,  by  build- 
ing in  the  north  and  cutting  oft'  from  the  south  wharf.  Various  other 
repairs  were  made  on  the  wharves.  A  small  boat  landing  was  built  in 
the  southwest  angle  of  the  basin.  An  iron  crane  of  3  tons'  capacity 
was  set  up  near  the  coal  shed  for  handling  coal,  buoys,  and  other  ma- 
terials. A  contract  was  made  for  removing  the  old  north  wharf,  build- 
ing the  new  one  and  dredging  the  enlarged  basin.  Before  the  work  of 
building  the  new  wharf  was  completed,  it  was  decided  to  widen  it  14 
feet,  making  it  44  instead  of  30  feet  as  originally  designed,  for  which  a 
contract  was  made  and  the  work  was  commenced.  During  the  progress 
of  the  dredging  it  was  found  that  a  reef  extended  across  the  northwest 
corner  of  the  basin  in  a  northeast  and  southwest  direction,  a  portion  of 
which  it  became  necessary  to  remove  to  obtain  the  required  depth  of 
14  feet.  Contracts  were  made,  after  advertising  for  bids,  for  the  re- 
moval of  a  portion  of  the  reef.  The  work  was  completed  and  the  re- 
quired depth  was  secured  over  the  entire  basin.  The  work  of  com- 
pleting the  widening  of  the  north  wharf  will  now  be  resumed.  The 
south  wharf,  it  is  found,  is  so  much  decayed  as  to  be  unsafe.  It  will 
be  necessary  to  put  it  in  repair  wlflle  the  sea  wall  is  under  construc- 
tion. It  is  estimated  that  it  will  cost  not  to  exceed  $75,000  to  do  what 
is  needful  during  the  next  year  in  continuing  the  work  of  enlarging 
and  improving  the  basin,  extending  the  sea  wall,*  and  renewing  the 
south  wharf.  It  is  therefore  recommended  that  an  appropriation  of 
this  amount  be  made  therefor. 


*An  appropriation  was  made  in  the  sundry  civil  appropriation  act  approved  on 
August  5;  1892,  for  extending  this  sea  wall.  A  further  appropriation  of  $75,000  ia 
recomiuendedi 


* 


78 


REPORT   OF   THE   LIGHT-HOUSE   BOARD. 


1H92. 


Third    District. 

The  following  statement  and  recommendation  made  in  tbe  inspeetor'd 
report  of  last  year  is  renewed : 

The  need  for  enlarging  the  facilities  of  the  depot  for  the  reception,  handling,  and 
care  of  Bupplies,  oil,  and  other  stock  is  more  pressing  every  year,  until  now  it  is  im- 
perative to  provide  larger  and  hotter  accommodationB. 

The  storehouse  was  built  in  1864,  when  space  was  required  for  only  2,600  pack- 
ages of  supplies  of  all  kinds.    In  1885  the  number  of  packages  stored  was  5,600. 

In  the  past  year  space  had  to  be  made  by  building  tiers  and  overcrowding  for 
7,800. 

These  last  figures  do  not  include  packages  containing  paints,  paint  oil,  chimneys, 
etc.,  which  are  stored  in  buildings  apart  from  the  main  storehouse. 

The  foregoing  suggestion  is  farther  em])hasized  by  the  number  of 
packages  stored  in  the  past  year,  1891-'92,  which  (vmounted  to  8^100, 
from  which  it  wilfappear  that  while  the  service  demands  have  grown, 
this  depot  has  remained  without  addition. 

Quotation  from  last  year's  report  is  continued: 

The  oil  h^use  on  the  dock  was  built  in  1881,  and  held  with  safety  25,000  caoes  of 
mineral  oil.  Storage  is  now  required  for  60,000  cases.  It  is  strongly  urged  thete- 
foje,  to  remove  the  coal  sheds  from  their  presents  site  to  the  southern  end  of  the 
water  front,  and  then  to  enlarge  the  oil  house  to  an  ample  size  and  strengthen  it  for 
use  in  every  part.  The  storehouse  proper  nhould  be  enlarged  to  nearly  twice  its 
present  size,  which  would  require  the  removal  of  its  adjuncts  to  other  sites.  One 
of  these  would  require  the  ground  occupied  by  the  small  house  near  the  north  wharf| 
now  used  by  the  Revenue  Marine  as  a  receptacle  for  coMdemned  stores.  In  any 
event  the  space  so  occupied  is  needed  for  the  depot,  where  every  foot  is  indispen- 
sable for  the  work  to  be  done. 

The  engine  for  supplying  the  fire-hose  with  water  is  housed  in  a  small 
building  near  the  dock.  In  case  of  fire  this  house  is  liable  to  be 
destroyed  or  to  become  untenable,  when  the  depot  would  be  left  with- 
out adequate  protection.  To  be  prepared  for  such  an  emergency,  step® 
have  been  taken  to  procure  an  Amoskeag  portable  steam  fire  engine, 
and  an  engine  house  suitable  for  its  reception  and  care  will  be  built 

The  watch  house  was  removed  from  the  sea  wall  to  a  more  siutable 
position  adjoining  the  north  wall  near  the  main  gate.  The  earx>ent6r 
shop  also  was  removed  last  March  from  the  sea  wall  to  a  better  site  in 
the  yard  and  was  altered  and  enlarged  to  afford  room  for  the  increasing 
amount  of  carpenter  work  to  be  done.  The  storehoufies  and  other 
buildings  were  repaired,  cement  washed  and  painted. 

A  system  of  electric  wires  and  signals  was  established,  bringing 
within  call  of  the  office  every  department  and  employe  required.  The 
result  is  a  more  prompt  and  intelligent  despatch  in  the  transaction  of 
business. 

There  were  frequently  fire  drills  during  the  year,  and  the  employes 
are  now  quite  efiicient  in  handling  the  apx)aratus  and  hose,  and  prompt 
in  taking  their  stations  and  doing  their  work. 

The  service  of  the  office  and  the  work  of  the  depot  were  done  in  the 
usual  satisfactory  manner. 
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•  New  Landorty  Connecticut — Asplialtic  slag  roofing  was  put  on  the  coal 
shed  and  storehouse  roofs  in  place  of  shingles.  The  north  end  of  the  coal 
shed,  and  the  sides  and  gables  of  the  storehouse  were  covered  with 
corrugated  galvanized  iron.  The  fence  and  gate  on  the  line  of  the  rail- 
road were  moved  in  on  a  line  with  the  buildings  and  were  painted  with 
fireproof  paint.  This  is  the  permanent  station  of  the  tender  Cactus 
the  duties  of  which  are  chiefly  performed  in  the  eastern  section  of  the 
Light-House  District.  A  stock  of  oil,  lime,  anchors,  fuel,  buoys,  and 
appendages,  chain  cable,  and  cleaning  materials  sufficient  for  emergen- 
cies, is  kept  at  this  depot. 

Relief  light- vessel  No.  20  is  kept  here  as  relief  ship.  The  storehouse 
and  coal  shed,  fences  and  gates  were  repaired,  and  the  depot  is  now  in 
good  order. 

Ooat  Island^  Newport  Harbor ^  Rhode  Island. — A  supply  of  coal  is  kept 
in  the  shed  here  for  the  stations  in  the  vicinity  and  for  the  tenders  when 
they  are  working  in  the  eastern  section  of  the  district.  Buoys  and  ap- 
liendages  and  mushroom  anchors  to  meet  emergencies  are  kept  on  the 
wharf. 

Juniper  Island,  Lake  Champlain,  Vermont, — Congress  on  March  3, 
1801,  appropriated  $2,500  for  establishing  a  buoy  depot  here.  A  cx)n- 
tract  with  plans  and  specifications  was  made  for  remodeling  and  ex- 
tending the  wharf  and  building  a  combined  buoy  shed  and  boathouse. 

TENDERS. 

TkeArmeria. — ^This  supply  steamer  made  three  voyages  during  the 
fiscal  year.  On  her  first  trip  she  sailed  from  the  Staten  Island  depot, 
July  27, 1891,  supplied  the  stations  from  St.  Croix  River,  Maine,  to 
Nortli  Brother  Island,  New  York,  and  returned  on  September  21, 1891. 
Her  second  voyage  was  begun  December  1. 1891,  and  ended  March  11, 
1892,  and  embraced  the  delivery  of  supplies  to  the  stations  from  Cape 
Lookout,  North  Carolina,  to  Point  Isabel,  Texas.  She  commenced  her 
third  voyage  on  May  4,  1892,  delivered  supplies  to  the  lights  between 
Cape  Henry,  Virginia,  and  Robbins  Reef,  including  the  Hudson  River, 
New  York,  and  returned  to  the  general  depot  on  June  16, 1892.  The 
deliveries  to  all  the  stations  served  by  the  Armeria  embraced  249,200 
gallons  of  mineral  oilj  220  tons  of  paints,  oils,  and  turpentine;  3,735 
boxes  of  chimneys  and  supplies;  10,355  packages  of  dry  goods  and 
hardware,  and  220  tons  of  chain  and  miscellaneous  stores.  She  steamed 
some  14,000  nautical  miles,  and  consumed  about  1,104  tons  of  coal.  She 
was  hauled  out  to  have  her  bottom  cleaned  and  painted  in  November, 
1891,  and  again  in  June,  1892.  In  her  sei\-goiug  qualities,  in  her  accom- 
modations, and  in  her  facilities  for  her  work,  she  has  proved  herself  an 
efficient  supply  vessel,  and  has  given  satisfaction.  She  conveyed,  at 
different  times,  members  of  the  Light- House  Board  and  district  officers 
ou  tours  of  insx)ection  and  other  important  service,  and,  whenever  re« 
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quired,  gave  assistance  in  district  work.  The  important  services  of  tbe 
supply  steamer,  were,  as  usual,  well  done,  and  she  is  always  kept  in  fine 
order.  She  is  in  excellent  structural  condition,  and  in  the  present  year 
her  electric  plant  was  well  kept  and  gave  good  results.  It  is  proposed 
to  furnish  her  with  the  plant  for  a  system  of  mechanical  marine  tele- 
graph signals.  She  received  during  the  year  an  electric  plant  for  light- 
ing the  vessel,  and  a  new  steam  launch.  Sundry  small  repairs,  chaaiges 
and  adjustments  were  made,  chiefly  by  the  force  at  the  general  depot 

The  John  Rodgers. — During  the  year  this  steamer,  with  the  exc^piioD 
of  28  days  when  she  was  laid  up  for  repairs,  was  kept  in  constant  serv- 
ice. She  changed  or  replaced  221  buoys,  painted  203,  and  repaired  39; 
delivered  400  tons  of  supplies  and  fuel,  and  shipped  53  tons  of  freight. 
She  was  52  days  employed  in  attending  to  the  electric  buoys  at  Sandy 
Hook,  11  days  in  changing  and  serving  light-ships,  and  79  days  at  the. 
general  depot  painting  buoys,  preparing  shipments,  and  storing  sup- 
plies. The  other  working  days  of  the  year  were  devoted  to  the  buoy 
service  and  deliveries  stated,  marking  wrecks,  supplying  Bomer  Beacoo 
with  gas,  and  in  attendance  on  day  beacons  and  post  lights.  She  made 
33  trips  for  the  ins]>ection  of  lights,  steamed  some  7,861  miles,  and  con- 
sumed about  501  tons  of  coal.  Her  duties  were  well  performed,  and  she 
is  kept  in  excellent  condition.  The  boiler  and  machinery  of  the  vessel 
were  repaired,  and  she  is  now  in  good  order.  During  the  year  the 
John  Rodgers  received  provisions,  fuel,  ship  chandlery  and  supplies 
from  the  general  store.  Advantage  was  taken  of  the  time  required  for 
repairing  the  boilers  and  machinery  of  the  vessel,  to  dock,  clean  and 
paint  her  bottom  with  two  coats  of  Mclnnes  paint. 

The  Cactus, — ^This  steamer  was  constantly  employed.  She  changed 
or  replaced  291  buoys,  delivered  550  tons  of  coal  and  28  cords  of  wood; 
made  43  deliveries  of  rations  and  192  of  incidental  supplies;  made  2&i 
visits  of  inspection,  towed  and  changed  light-ships,  as  required;  at- 
tended to  the  day  beacons  in  the  eastern  section  of  the  district,  and 
located,  supplied,  and  repaired  post  lights.  In  addition,  the  buoys  and 
appendages  stored  at  the  New  London  and  Newport  depots  were 
cleaned  and  painted  by  the  vevSsePs  crew.  In  the  performance  of  her 
work  she  steamed  some  10,825  miles,  and  consumed  about  552  tons  of 
coal.    She  is  kept  in  excellent  condition. 

The  principal  need  of  the  Cactm  is  a  new  boiler,  and  this  is  being 
made  under  contract  at  Newburg,  N.  Y.  She  received  during  the  year 
provisions,  fuel,  ship  chandlery  and  supplies  fix)m  store. 

The  Oardenia, — This  steamer  was  kept  in  constant  service,  with  the 
exception  of  37  days,  when  she  was  laid  up  for  repairs  to  her  engine 
and  boiler,  carrying  freight  between  the  general  deiH)t  and  the  differ- 
ent lines  of  transportation  in  New  York  Harbor;  in  making  tours  of 
inspection,  delivering  supplies,  and  attending  to  the  buoy  service  as 
required.    The  Oardenia  placed  or  replaced  190  buoys,  cleaned  and 
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^*^'*l  painted  155,  and  recovered  5  which  had  drifted  ashore.  She  was 
*"^^  for  40  days  employed  on  the  cables  of  .the  electric  buoys,  repaired. 
^P^-  the  buoy  lamps  26  times,  and  placed  one  new  electric  buoy.  She  as- 
^^-'r^  sisted  in.  the  work  of  the  Coast  Survey  for  10  days  off  Nantucket, 
J  ^*  Mass.  In  doing  her  work  she  steamed  some  9,259  miles  and  consumed 
P^'f  about  444  tons  of  coal.  She  is  kept  in  excellent  order.  A  new  boiler 
P^  I  and  connections  are  now  under  contract  for  this  vessel,  and  in  addition 
^f  to  these  she  will  need  a  set  of  new  staves  for  her  stem  bearing  and  a 
^*^t  set  of  new  grate  bars.  The  vessel  received  during  the  year  provisions, 
f^l  fuel,  ship  chandlery,  and  incidental  supplies. 

>:*j        The  Mistletoe. — ^This  steamer  was  constantly  einployed  on  works  of 
t*^1    repair.    She  is  in  as  good  condition  as  could  be  expected  in  a  boat  of 
tr?*     her  age.    Some  repairs  were  made  on  the  boiler.    During  the  year  she 
(i^  I    ran  some  7,834  miles  and  consumed  about  535  tons  of  coal. 
4^!        The  Bose^  formerly  the  Grace  .Darling. — This  steamer  was  constantly^ 
f<)i     employed  on  works  of  repair  and  construction.    Some  repairs  were 
9S^     made  on  the  condenser  and  filter  box.    Contracts  were  made  for  cutting 
^*  '    her  in  two  and  lengthening  her  15  feet.    A  new  boiler  and  engine  of 
<^  \    approved  pattern,  with  shaft  and  wheel,  are  to  be  put  in.    During  the 
diSf  L    year  she  ran  some  5,483  miles  and  consumed  about  264  tons  of  coal. 
wi        The  Nettle. — ^Ordinary  repairs  were  made  to  the  tiller-box  and  hull 
m    of  this  steam  launch.    She  was  mostly  employed  on  repairs  in  Lake 
•c|    Champlain  and  Hudson  River.    During  the  year  she  ran  some  2,477 
miles  and  consumed  about  23  tons  of  coal. 

Tender  for  the  third  light-house  dint  net. — A  new  steel  screw  steamer 
is  needed  to  take  the  place  of  an  old  side- wheel  steamer.  The  latter 
harS  been  nearly  wOi-n  out  by  long  and  hard  service  in  the  waters  of 
liong  Island  Sound  and  on  the  seacoast  of  New  York.  She  is  too  nmall 
^^  to  do  the  work  of  the  third  light-house  district  properly.  She  is  so 
slow  that  a  great  deal  of  time  is  lost  unnecessarily.  The  needs  of  this 
district,  which  is  the  largest  and  most  important  of  the  country,  Avould 
be  far  better  and  more  economically  subserved  by  a  steamer  of  the 
latest  design.  It  is  estimated  that  such  a  steamer  can  be  built,  fitted 
out  and  made  ready  for  service  at  a  cost  not  exceeding  $95,000,  and  it 
is  recommended  that  an  appropriation  of  this  amount  be  made  therefor. 
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FOURTH  DISTKICT. 

Tlie  fonrth  diHtrict  extendK  from  Shrewsbury  River,  New  Jersey,  to 
and  iiii'ladiiiK  MeUmikiu  Inlet,  Virginin,  and  embraces  all  the  aids  to 
uaviKHtion  on  the  Beacoast  of  New  Jersey  below  the  Highlands  of 
Nuvt'Kink,  on  the  Delaware  Bay,  the  Delaware  and  Schnylkill  rivers, 
tin*  HeacoarttK  of  Delaware  and  Maryland,  and  part  of  the  seacoastof 

Virginia. 

/iM/^cr/or.— Commander  rurnell  F.  Harrington,  U.  S.  Kavy. 

Engineen—'V/Aiyt.  Frederick  A.  Mahan,  Corps  of  Engineers,  XT.  8. 
Army,  to  De(5ember3l,  1891;  (3apt.  Edward  Maguire,  Corps  of  Engi- 
lUHTH,  IJ.  H.  Artny,  from  December  31, 1891. 

In  this  district  tliere  are: 

liiKht-houBeH  and  beacon  light«,  iucludin)?  7  post  lights 56 

►  Lighi-flbipK  in  poHition 4 

I  )a.v  or  unlightcMl  boaoons 5 

Fog  HigtmlH  oi)«rtttod  by  steam  or  bot-air  pnjjinoH 5 

yog  wignals  operated  by  clockwork 7 

\V bintlmg  bnoys  in  position 4 

HoU  buoys  in  position 6 

Ire  buoys  for  winter  use 10 

Otbor  buoys  in  position • 175 

S! earner  /Aziviia,  buoy  tender  and  for  supply  and  inspeetion 1 

Heboonor  C'/orer,  for  cons tnut ion  and  repairs 1 

LIGHTHOUSES. 

,V/?.  Squan  Inlet,  aracoa^t  of  Xew  Jerney, — A  new  site  was  selected. 
Measures  weiv  taken  for  its  purchase  and  for  obtaining  title. 

.V/.V.  liaruvgaU  liarnvgat  Inlet^  seacoant  of  New  Jersey. — ^The  roof  and 
|M>rchos  of  the  dwelling  were  renewed  and  repairs  were  made  to  its  in- 
terior. A  frame  kitchen  addition  was  also  built.  New  quarters  for  the 
assistant  keepers  ai*e  urgently  neede<l  at  this  station.  It  is  estimated 
that  a  proiM>r  structure  can  be  ere<'ted  for  $4,0(RK  and  it  is  liope<l  that 
the  general  apprt>priation  for  repairs  of  light  houses  may  be  sufficient 
to  enable  the  Board  to  ilefray  the  expenses  therefrom. 

:UX  Almtx'i^iK  Ah)iei*iin  Inlets  seaetut^it  of  Xefc  Jersey,— T^o  jetties  on 
the  beaeh  fVt^nt.  2lH>  and  3(K>  feet  long  i*es|>ectively,  were  built  to  pnv 
teet  the  ix^st^rvation  against  threatened  eneroaohments  of  the  sea. 
Work  was  lM>gun  towanls  the  elose  of  the  tiscal  year  upon  the  additions 
to  the  a!^sistant  ktH^iH»rs'  dwelling. 

— .  lUo  i >v> tr r  lU  f /x,  moMth  o f  3f ♦  i  h nV'*'  E i m\  / >»  /r » »ni rt  lUi ^^  AVir  Jfr- 
,*ri*. — ^The  following  ixHxnuraendations  made  in  the  Board's  last  four 
annual  n*|M>rls  are  ixnunvinl : 

ll  i^ouW  W  Unruly  to  iho  int^n^M*  of  tbe  *\vsier  nu-n  oi  Mamies-  Rivr^^  ♦,  <**.tAV 
h'^h  A  U|rbi  *nd  fosi  sicnil  *i  »>r  ne^r  th^p  '-ou'hi'ii  »Mi:^  of  Bi|:  i^j^i^-r  F<**w  It 
t\ov\%\  W  %WitA\do  aK.»  to  ;»Uov  a  l^M«x>n  h^bt.  u  ;;h  a  Unt^m  on  it  wkk-li  »-  "  Sam 
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be  erected  on  a  strong  foondation,  to  resist  the  push  of  floating  ice,  and  would  cost, 
it  is  estimated,  about  $25,000.  On  the  exhibition  of  this  light  the  Maurioe  River 
light  could  be  discontinued. 

It  is  recommended  that  an  appropriation  of  this  amount  be  made 
therefor. 

354,  Delaware  Breakwater,  rear  range,  Delaware  Bay,  near  Lewes, 
Delaware, — ^The  frame  barn  was  rebuilt.    Various  repairs  were  made. 

355,  Mispillion  Creek,  at  mouth  of  the  creek,  Delaware  Bay,  Delaware, — 
A  portion  of  the  site  was  filled  in  with  gravel  and  it  was  graded. 

356.  Brandywine  Shoal,  Delaware  Bay,  Delaware. — The  characteristic 
of  the  light  was  changed  on  June  20,  from  fixed  to  fixed  during  periods 
of  seventeen  seconds  separated  by  an  eclipse  of  three  seconds'  duration. 
No  change  was  made  in  the  order  of  the  light  nor  in  the  red  sector. 

357.  Fourteen-Foot  Bank,  Delaware  Bay,  Delaware, — The  light  at  this 
station  was  changed  from  flashing  every  fifteen  seconds  to  fixed  for  a 
l)eriod  of  forty  seconds' duration,  followed  successively,  by  an  eclipse  of 
three  seconds,  fixed  period  of  fourteen  seconds,  and  an  eclipse  of  three 
seconds.    Neither  the  order  of  the  light  nor  the  red  sector  were  changed. 

360.  Cross  Ledge,  east  side  of  channel,  Ke-w  Jersey, — On  June  20  the 
light  was  changed  from  fixed  to  fixed  during  a  period  of  seventeen  sec- 
onds, separated  by  eclipses  of  three  seconds.  No  change  was  made 
in  the  order  of  the  light  nor  in  the  red  sector. 

361.  Mahon  River,  mouth  of  the  river,  Delaware  Bay,  Delaware, — The 
sit<5  under  and  around  the  house  for  about  25  feet  beyond  the  building 
line  was  filled  in  with  marsh  mud  to  a  height  of  about  4  feet.  The  top 
suiface  was  protected  with  a  covering  of  oyster  shells  about  6  inches 
deep.    Cut-offs  were  placed  in  the  cistern  conductors. 

363.  Ship  John  Shoal,  Delaware  Bay,  Kew  Jersey, — ^The  characteristic 
of  this  light  was  changed  from  fixed,  to  fixed  of  fifty-seven  sexionds' 
duration,  succeeded  by  an  eclipse  of  three  seconds.  Neither  the  order 
of  the  light  nor  the  red  sector  were  changed. 

— .  Salem  Creek  Light- Station,  southern  side  of  SaUm  Creek,  Delaware 
Bay,  New  Jersey. — The  mouth  of  the  creek  is  hard  to  find  at  night  and 
vessels  wait  all  night  outside  or  ground  in  attempting  to  enter.  This 
causes  loss  or  inconvenience.  The  quantity  of  commerce  to  and  from 
Salem  will  amply  justify  the  establishment  of  a  beacon  light  here.  It 
is  estimated  that  such  a  light  can  be  established  for  not  exceeding 
f  800,  and  it  is  recommended  that  an  appropriation  of  this  amount  be 
made  therefor. 

— .  Reedy  Island  Range  Light,  near  Port  Penn  wharf,  Delaicare  River, 
Delaware, — ^Urgent  representations  were  made  to  the  Board  by  the  va- 
rious interests  concerned  in  the  navigation  of  Delaware  bay  and  river  as 
to  the  need  of  a  rear  light  to  form  a  range  with  Reedy  Island  light  to 
mark  the  turning  point  of  Bakers  Shoal.  It  was  claimed  that  a  light 
placed  near  Port  Penn  wharf  would  effect  this  purpose.    The  Board 
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cauBed  carefiilexamination  of  the  matter  to  be  made  by  the  officers  of  the 
Fourth  Light- House  District.    Thei  oonclusion  reached  and  the  report 
made  was  to  the  effect  that  the  proposed  light  is  much  needed.    This  is 
emphasized  by  the  fact  that  a  fine  steamer  recently  grounded  on  Bakers 
Shoal  under  circumstances  which  lead  to  the  belief  that,  had  the  pro- 
posed light  been  in  use  then,  this  disaster  would  have  been  prevented. 
It  is  estimated  that  it  would  cost  not  to  exceed  $10,000  to  establish  a 
rear  light  to  range  with  Reedy  Island  light  as  proposed,  and  it  is 
recommended  that  an  appropriation  of  this  amount  be  made  therefor, 
!N^OTE. — ^The  appropriation  recommended  in  the  foregoing  paragraph 
was  made  in  the  sundry  civil  appropriation  act,  approved  on  August 
5, 1892.    The  Board  has  taken  the  proper  measures  to  have  the  Eeedy 
Island  Range  Light  established  as  soon  as  practicable. 

375.  Christiana,  motith  of  Christiana  Eiver,  Delaware  Bay,  De\4Sr 
ware, — The  dwelling  at  this  station  was  overhauled  and  put  in  thorough 
repair.  The  river  banks  were  put  in  good  order  and  the  site  around 
the  house  was  graded. 

376,  Cherry  Island,  front  range,  Delaware  River,  Delaware, — ^The 
keeper's  dwelling  at  this  station,  destroyed  by  fire  in  August  of  last 
year,  was  rebuilt. 

378,  Schooner  Led-ge,  front  range,  Delaware  River,  Pennsylvania. — 
The  side  and  rear  protecting  walls  were  rebuilt  and  pointed  on  the 
inside  and  the  site  was  filled  in  and  brought  to  a  uniform  grade.  A 
new  drain  was  laid. 

400.  Fenwick  Island,  seawast  of  Delaware,  20  miles  south  of  Oape 
Henlopen,  Delaware, — A  wooden  pile  bridge,  about  225  feet  long  and 
12  feet  wide,  with  a  draw  span  of  34  feet,  was  built  to  Connect  the 
island  with  the  mainland  and  give  access  to  the  station.  A  ft-ame 
kitchen  was  added  to  the  assistant  keepers'  dwelling  and  the  fences 
were  renewed. 

402.  Assateague,  Assateagtie  Island,  seaeoast  of  Virginia, — A  small 
brick  oil  house  was  erected,  14  by  18  feet  in  plan,  and  the  frame  barn 
was  rebuilt. 

REPAIRS. 

Repairs,  more  or  less  extensive,  were  made  at  each  of  the  following- 
named  stations  during  the  fiscal  year: 


344.  Tucker  Beach,  N.  J. 

350.  Cape  May,  N.  J. 

351.  Cape  Henlopen,  Del. 

352.  Delaware  Breakwatijr,  Del. 

358.  Maurice  River,  N.  J. 

359.  Egg  Island,  N.  J. 

364.  Bombay  Hook,  Del. 

365.  Port  Peuu,  front  range,  Del. 

366.  Port  Penu,  rear  range,  Del. 

367.  Reedy  Island,  Del.   . 


368.  Finns  Point,  front  range,  N.  J. 

370.  New  -Castle,  front  range,  Del. 

371.  New  Castle,  rear  range,  Del. 
374.  Christiana  Pierhe«^d,  Del. 

379.  Schooner  Ledge,  rear  range,  Pa. 
381.  Tinicum  Island,  rear  range,  N.  J. 
387. 388, 389.  Horseshoe  Range,  eaat 

group,  N.  J. 
390, 391.  Schuylkill  River,  front  and 

rear  range,  Pa. 
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UGHT-SHIPS. 

348.  Northeast  end  of  Five-Fathom  Bank  lAght-  Vessel,  JTo.  44,  off  the 
seacooAt  of  New  Jersey, — Some  36  tous  of  coal  and  a  cord  of  wood  were 
famished  for  the  use  of  the  fog  sigual  and  vessel.  Painty  sheet  gum, 
medicine,  rope  for  the  use  of  the  crew,  8  light- vessel  lamps,  3  plates 
of  glass  for  the  lantern  were  supplied,  and  100  feet  of  IJ-inch  hose. 

349,  Five  Fathom  Bank  Light-  Vessel,  No.  40,  off  the  seaeoast  of  New 
Jersey, — About  41 J  tons  of  coal  and  a  cord  of  wood  were  furnished  for 
the  use  of  the  vessel  and  the  fog  signal.  Oilcloth  for  the  cabin  floor,  a 
stove  for  the  cabin,  hose,  windsail,  and  6  light- vessel  lamps  were  sap- 
plied.    Four  lamps  and  a  reflector  were  repaired. 

399.  Fenwick  Island  Shoal  Light-  Vessel,  No.  37,  off  the  seaeoast  of 
Maryland. — The  annual  allowance  of  provisions  for  8  men  was  fur- 
nished. A  surge  reliever  for  IJ-inch  mooring  chain,  16  tons  of  coal,  a 
cord  of  wood,  paint,  dishes,  medicine,  rope,  85  feet  of  chain  for  lanterns, 
6  life-preserverS)  6  plates  of  glass  for  lanterns,  and  6  light- vessel  lamps 
were  supplied.  This  vessel  will  soon  be  replaced  by  a  steam-propeller 
light- vessel  with  modern  improvements,  the  vessel  now  being  con- 
structed at  West  Bay  City,  Michigan. 

401.  Winter-Quarter  Shoal  Light- Vessel,  No.  45,  off  the  seacoa^st  of 
Virginia. — This  vessel  was  removed  from  her  station  for  repairs  on 
August  29, 1891,  and  arrived  at  the  Edgemoor  Buoy  Depoton  the  next 
day.  The  Coast  Survey  schooner  Drift  was  placed  on  the  station  as  a 
temporary  light- vessel.  Light-ship  No.  45  was  docked  September  3, 
and  the  bottom  was  found  to  be  in  good  condition,  except  a  break  in 
the  wooden  covering  under  the  port  sea  hawse  pipe,  which  was  made 
when  the  vessel  got  under  way  from  her  station.  The  zinc  sheathing 
was  much  worn,  small  holes  appearing  in  several  places.  New  zinc  was 
placed  over  these  holes.  The  vessel  was  nndocked  September  5.  Two 
new  flues  for  steam  chimneys,  were  put  in,  parts  of  the  steam  pipes 
were  renewed;  a  copper  feed  pipe,  a  copper  discharge  pipe,  new  linings 
for  furnace  fronts,  a  new  wrought-iron  ladder  in  the  boiler  room,  new 
belt  and  lacing  for  the  engine  governor,  new  rubber  rings  for  the  coal- 
bunker  plates,  one  new  steam  injector,  No.  4  William  Sellers  &  Co., 
pattern,  two  surface  blow  valves,  new  blowpipe,  and  a  straightway 
valve  and  pipe  were  supplied.  Four  hand  holes  were  cut  in  each  steam 
chimney  and  fitted  with  plate.  An  8-inch  Crosby  steam-gauge,  jacket 
for  whistle  drum,  and  one  port  shutter,  were  furnished.  The  half-deck 
platform  between  the  boilers  wav^  removed.  The  stands  of  the  boilers 
were  altered.  A  new  Y  pipe,  a  new  section  of  smokestack,  and  a  coil  of 
feed  pipe  were  added.  The  boi lers  were  covered.  The  wire  jumper  stays 
of  the  foremast  and  mainmast  were  lengthened.  New  dead  eyes  were 
:fitted.  New  boxes  and  new  bolts  for  the  windlass,  and  strengthening 
pieces  on  check  pieces  of  windlass  bitts  were  supplied.    The  broken 
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rail  was  repaired.  The  hull  was  calked  from  the  copper  line  up  to  the 
plank  dheer.  The  seams  were  payed  with  red  lead,  the  hoisting  gear 
of  the  lanterns  was  changed  and  the  boat  was  repaired.  On  October 
22, 1891,  the  vessel  was  replaced  on  her  station.  Two  pop  safety  valves, 
rope,  twine,  medicine,  canvas,  oilcloth  for  the  cabin  floor,  comfortables, 
barometer,  new  galley  stove.  No.  5  monitor,  with  fixtures  complete,  bowls 
for  washstands,  boat  compass,  nails,  packing,  drills  and  6  life-preservers 
were  supplied.  The  annual  allowance  of  provisions  for  the  keepers  and 
crew  was  furnished.  About  43  tons  of  coal  and  a  cord  of  wood  were 
supplied  for  the  use  of  the  vessel  and  fog  signal,  and  8  light-ship  lamps 
were  furnished. 

The  Drift. — This  schooner,  which  was  borrowed  from  the  Coast  and 
Geodetic  Survey,  was  towed  to  the  Winter-Quarter  Shoal  light-station 
by  the  tender  Zizania.  The  schooner  relieved  light- vessel  No.  45  on 
August  29,  1891.  She  was  in  charge  of  Mr.  Mason,  the  assistant  keeper 
of  light-ship  No.  45,  and  she  remained  on  the  station  until  October  12, 
1891,  when,  during  a  gale  of  wind,  two  days  after  the  loss  of  the  V.  S. 
8.  Despatch  near  her  station,  her  chain  parted.  The  schooner  was  put 
under  reefed  forestaysail,  and  ran  off  south  by  east  from  her  station. 
The  staysail  subsequently  split  and  the  schooner  scudded  under  bare 
poles  until  Tuesday,  10  a.  m.,  when  she  was  hove  to  under  a  close-reefed 
ibresail.  The  leaking  had  increased  and  the  pumps  gave  out.  On 
Wednesday  the  wind  came  to  the  east-southeast,  and  she  ran  about 
60  miles  north  by  west.  On  Thursday,  the  15th,  the  wind  shifted  to 
northeast  and  blew  a  gale,  and  at  10  a.  m.,  there  being  3^  feet  of  water 
in  the  hold,  Mr.  Mason  took  the  crew  in  one  of  the  JDriffs  boats  to  tlie 
schooner  Agnes  J.  Grace,  and  they  were  landed  at  Port  Monroe,  Va. 
The  action  of  Mr.  Mason  in  abandoning  the  Drift  on  October  15  was 
held  to  be  justifiable,  as  it  was  bad  weather,  there  was  3  J  feet  of  water 
in  the  hold,  but  one  pump  was  working,  the  water  was  gaining,  and  the 
crew  was  worn  out.  The  damage  to  the  Drift  which  caused  the  leaking 
was  chiefly  about  the  bow,  where  she  was  strained  at  her  anchor  by  the 
shock  of  the  heavy  seas.  When  recovered,  the  Drift  was  fbund  to  be 
in  good  condition,  except  the  leak  referred  to  in  4:he  bows  above  the 
copper-line,  which  admitted  water  when  plunging  into  a  sea.  On  Oc- 
tober 17,  the  Drift  was  picked  up  by  the  baitkentine  Daisy  Read,  and 
was  towed  a  few  hours  and  then  delivered  to  the  tender  Zizania,  which 
brought  her  on  October  20  to  the  Edgemoor  buoy  depot.  Extensive 
repairs  were  made  to  the  Drift,  which  put  her  in  good  order.  The  bal- 
last was  broken  out,  cleaned  and  replaced,  and  the  hold  was  thoroughly 
cleaned.  A  new  foresail,  a  forestaysail,  and  a  jib  were  supplied.  On 
June  30,  the  Drift  was  taken  in  tow  by  the  tender  Zizania  for  Ports- 
mouth, Va.,  buoy  depot. 

The  Argiis,~This  steam  tug  was  chartered  and  placed  on  Winter- 
quarter  Shoal  light-station  as  a  temporary  light- vessel  and  kept  there 
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fSrom  October  19  to  22, 1891,  inclusive,  when  sbe  was  relieved  by  Light- 
Vessel  No.  45. 

DAY  OR  UNLIGHTED  BEACONS. 

Oape  HenUypen  day  beacon, — This  beacon  was  entirely  rebuilt,  "without 
change  in  the  character  of  the  structure.  It  wan  erected  upon  and 
fastened  to  four  small  concrete  piers  which  were  built  upon  an  old 
rubble  masonry  foundation  discovered  upon  the  site. 

Broadkillj  mouth  of  Broadkill  River,  DeUiicare  Bay,  Delaware, — ^The 
day  mark  at  this  point  was  rebuilt.  The  new  structui^e  conformed  to  the 
old. 

FOG  SIGNALS  OPERATED  BY  STEAM  OR  HOT-AIR   ENGINES. 

348.  Northeast  end  of  Five- Fathom  Bank  Light- Vessel  Xo,  44,  New 
Jersey, — ^This  12  inch  steam  whistle  was  in  operation  about  519^  hours 
and  consumed  about  29^  tons  of  coal. 

349.  Five-Fathom  Bank  Light- Vessel,  No.  40,  New  Jersey. — The  12iu(*h 
steam  whistle  was  in  operation  about  393;^  hours  and  consumed  abouD 

^23^  tons  of  coal. 

35J2.  Delaware  Breakwater,  east  end,  Delaware, — This  second-class 
Daboll  trumpet  was  in  operation  about  547^  hours  and  consumed  about 
3^  tons  of  coal. 

357,  Fourteen- Foot  Bank,  Delaware. — ^This  second-class  Daboll  trum- 
I)et  was  in  operation  about  202J  hours  and  consumed  about  IJ  tons  of 
coal. 

401,  Winter-  Quarter  8lioal  Light-  Vessel^  No.  45,  Virginia. — This  12-inch 
steam  whistle  was  in  serviceable  condition  from  October  22, 1891,  to 
June  30, 1892,  eight  months  and  ten  days.  It  was  in  operation  about 
1974^  hours  and  consumed  about  9  tons  of  coal.  The  bell  was  in  use  on 
tlie  schooner  JJrift  half  an  hour. 

BUOYAGE. 

There.were  maintained  last  year  on  the  seacoast  from  Sqnan  Inlet, 
New  Jersey,  to  Chincoteague  Inlet,  Virginia,  29  buoys j  in  Barnegat 
Inlet,  New  Jersey,  10  buoys;  in  Tucker  Cove  and  Little  Egg  Harbor 
Inlet,  New  Jersey,  14  buoys;  in  Absecon  Inlet,  New  Jersey,  4  buoys; 
in  Great  Egg  Harbor  Inlet  and  River,  New  Jersey,  13  buoys;  in  Here- 
ford Inlet,  New  Jersey,  5  buoys;  in  Delaware  Bay  and  River  and 
Schuylkill  River,  105  buoys;  in  Chincoteague  Inlet,  Virginia,  5  buoys; 
and  in  Metomkin  Inlet,  Virginia,  3  buoys;  a  total  of  188  buoys.  The 
buoyage  of  Delaware  Bay  and  River,  of  the  seacoast  of  the  district, 
and  of  Chincoteague  Inlet  was  kept  in  order  by  the  light-house  steam 
tender  Zizania.    The  buoyage  of  Barnegat,  Tucker  Cove,  Little  Egg 
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Harbor,  Absecon,  Great  Egg  Harbor,  except  the  onter  or  sea  buoy,  & 
iirstclass  can,  and  Hereford  Inlets  on  the  New  Jersey  coast  was  well 
attended  to  by  contract,  as  was  that  of  Metomkin  Inlet^  Virginia.  The 
iron  ice  buoys  were  in  position  in  Delaware  bay  and  river  and  gave 
satisfaction^  52  were  in  use  daring  the  winter. 

• 

DEPOTS. 

Edgemoor  supply  and  buoy  depot. — The  work  of  arranging  the  depot 
and  classifying  the  material  was  completed.  All  the  unnecessary  and 
useless  articles  at  the  depot  were,  on  October  29, 1801,  sold  at  pnblie 
auction .  The  outside  of  the  depot  was  yellow- washed  and  the  roof  vas 
painted  red.  The  condemned  articles  at  the  Edgemoor  Buoy  Depot 
were  sold  at  public  auction  on  October  29, 1891.  The  net  sum  will  be 
deposited  to  the  credit  of  the  Treasurer  of  the  United  States. 

Chineoteague  Inht,  Virginia. — The  spare  buoys  for  Ghincoteagueand 
Metomkin  inlets,  Winter-Quarter  Shoal  and  Ship  Shoal  are  stored  here. 
It  is  also  used  as  a  depot  for  Assateague  and  Killick  Shoal  light-houses, 
and  for  the  care  of  boats  from  Winter-Quarter  Shoal  light-ship.  The 
depot  occupies  half  of  a  small  w^harf,  and  the  frontage  is  inadequate  to 
properly  accommodate  and  secure  the  tender  while  lying  there,  and 
the  buoy  house  is  not  adapted  to  the  care  of  the  light-ship  boats. 

Ahsecon,  Ahsecon  InleU  New  Jersey. — The  following  recommendation 
made  in  the  Board's  last  annual  report  is  renewed:  An  approxmatiou 
of  $1,500  was  made  by  the  act  approved  on  October  2, 1888,  for  the  pur- 
chase of  a  site  and  the  erection  of  a  buoy  depot  at  this  place.  It  has 
been  found  that,  after  paying  for  the  site  and  for  the  legal  services  in- 
cident to  its  purchase,  the  balance  of  the  appropriation  remaining  is 
insufficient  for  the  construction  of  a  depot  building.  It  is  estimated  that 
this  work  can  be  done  for  $2,000,  and  an  appropriation  of  that  amount 
is  recommended  for  this  purpose. 

Cape  May,  New  Jersey. — The  following  recommendation  made  in  the 
Board's  last  annual  report  is  renewed:  An  appropriation  of  $750  wa* 
made  by  the  act  approved  on  October  2, 1888,  for  the  purchase  of  a 
site  and  the  erection  of  a  boathouse  for  light-ships'  boats  at  this  place. 
The  purchase  of  the  site  for  a  boathouse  has  been  completed,  and  it  is 
found  that  the  balance  of  the  appropriation  is  insufficient  for  the  erec- 
tion of  a  suitable  structure.  It  is  estimated  that  this  work  can  be  done 
for  $800,  and  recommendation  is  made  that  an  appropriation  of  this 
amount  be  made  for  that  purpose. 

TENDERS. 

The  Z/^ff nta.— This  steamer  was  on  duty  throughout  the  year,  except 
39  days,  during  which  she  was  laid  up  for  repairs.  In  January,  1892, 
while  overhauling  and  cleaning  the  vessel,  it  was  found  that  the  back 
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leg  of  the  boiler  was  almost  entirely  gone.  Bids  were  received  to  re- 
])air  the  boiler,  and  the  lowest  was  accepted.  The  work  was  well  done, 
and  on  February  13, 1892,  the  ship  was  again  placed  on  dnty.  On 
April  30, 1892,  she  was  docked,  and  the  bottom,  which  was  ^ound  to  be 
in  good  condition,  was  thoroughly  cleaned  and  painted  with  two  coats 
of  germicide  paint.  The  change  from  composition  to  iron  propellers 
was  effeqtive  in  preventing  further  injury  from  galvanic  action  about 
the  stem.  The  sternjwsts  suffered  no  further  iiyury.  The  tender  was 
engaged  in  attending  to  the  buoyage  of  the  district,  towing  light- ves- 
sels to  and  from  the  stations,  and  delivering  fuel  and  supplies  to  light- 
houses throughout  the  year.  One  trip  was  made  to  the  general  light- 
house dei)ot  at  Tompkinsville,  N.  Y.,  for  supplies  and  buoys.  On  «Tune 
30, 1892,  she  started  with  the  schooner  Drift  in  tow  for  Portsmouth, 
Va.,  buoy  depot.  She  replaced  34  buoys,  changed  182,  painted  4^ 
placed  10,  shifted  3,  and  removed  6.  She  also  painted  Fishers  Point 
post  lights.  She  landed  some  111  tons  of  -coal  and  some  11  cords  of 
wood  at  19  light- stations  and  some  136  tons  of  coal  and  4  cords  of  wood 
at  4  light- vessels.  The  crew  was  employed  80  days  at  Edgemoor  buoy 
depot.  She  delivered  the  annual  allowance  of  provisions  to  4  lights 
vesl^ls  and  11  light-stations.  She  also  conveyed  the  Light-House  In- 
spector to  the  light-stations  of  the  district  to  inspect  them,  and  she 
delivered  the  needed  supplies  to  the  light-stations.  In  doing  this  woilc 
she  steamed  some  14,000  miles  and  consumed  about  834  tons  of  coal 
and  8  cords  of  wood.  Supplies,  such  as  rope,  oil,  waste,  soda,  paint, 
baskets  for  coaling  stations,  packing,  etc.,  were  furnished. 

Th^  Laurel. — ^The  extensive  repairs  to  the  hull,  boiler,  and  engine, 
which  were  in  progress  at  the  close  of  the  last  fiscal  year,  under  con- 
ti*act,  at  Wilmington,  Del.,  were  completed  in  accordance  with  the  con- 
tract and  specifications  early  in  September,  1891.  Goal,  provisions, 
oil,  etc.,  were  supplied.  The  vessel  left  the  Edgemoor  Buoy  Depot  on 
September  12, 1891,  for  Pensacola,  Fla. 

The  Clover. -r-Thm  schooner  arrived  at  Edgemoor  Buoy  Depot  on  Jan- 
uary 21, 1892.  After  her  sails,  running  rigging,  and  outfit  were  stored 
for  safe  keeping  and  the  vessel  was  secured  in  the  basin  at  the  Edge- 
moor Depot,  all  the  officers  and  crew^  except  the  mate^  were  paid  off 
and  discharged. 
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FIFTH  DISTEICT. 

The  fifth  district  extends  from  Metomkin  Inlet,  Virfifinia,  to  include 
New  River  Inlet,  Korth  Carolina,  and  embraces  part  of  the  se^acoasts 
of  Virginia  and  Xorth  CarQlina,  all  of  Chesapeake  Bay,  the  sounds  of 
North  Carolina,  and  th©  rivers  tributary  thereto. 

Inspector. — Commander  Charles  J.  Train,  U.  S.  Navy. 

Engineer, — Capt.  John  C.  Mallery,  Corps  of  Engineers,  U.  S.  Amy, 
to  November  14, 1891;  Capt.  Eric  Bergland,  Corps  of  Engineers,  U.  S. 
Army,  from  November  14, 1891. 

In  this  district  there  are — 

Lij2^ht-hoQses  and  beacon  lights,  including  two  post  lights Ill 

Light-ships  in  position .'...♦ 2 

Day  or  nnlighted  beacons W 

Fog  signals  operated  by  stoam  or  hot-air  engines '^ 

Fog  signals  operated  by  clockwork 65 

Whistling  buoy  in  poHitiou 1 

BeU  bnoys  in  position - 

Other  buoys  in  position,  including  pile  buoys  and  stakes 1. 125^ 

gHieamers  Holly. SLnd  FioJetj  buoy  tenders,  and  for  supply  and  inspection 2 

Steam-launch  Bramble^  used  to  supply  ga^  to  the  beacons  iu  the  sounds  uf 

North  Candina 1 

Sharpie  (and  gas  tank),  for  supplying  beacons  and  coast  stations 1 

Steamers  Jessamine  and  llnstle,  for  construction  and  repair 2 

404,  Hog  Tslandj  GrBat  Machipongo'  InUt^  seaeoaM  of  Virginia,— The 
proper  United  States  attorney  reports  that  the  title  to  the  land  souglit 
to  be  acquired  for  the  purpose  of  building  a  wharf  and  roadway  at 
Hog  Island  is  defective.  This  is  the  more  regretted  as  the  necessary 
tract  was  offered  to  the  Government  by  the  holders  at  a  nominal  price. 
It  may  be  necessary  to  acquire  title  to  this  site  by  condemnation.  The 
full  report  of  the  United  States  attorney  is  needed  before  action  in  the 
matter. 

The  following  recommendation  made  in  the  Board's  annual  reports 
for  each  of  the  last  five  years  is  again  renewed : 

This  light  is  of  little  advantage  except  to  vessels  riHining  close  alongshore.  The 
Board  recommends,  in  order  to  increase  its  efficiency  as  a  coast  light,  the  substitu- 
tion of  a  first-order  light  for  the  present  fourth-order  light.  There  are  unliglited 
gaps  between  this  light  and  Assateague  on  the  north  and  Cape  Charles  on  the  south 
of  abont  5  miles  and  2  miles,  respectively,  which  a  first-order  lens,  nlaced  on  a  t^ver 
150  feet  high,  wonld  ilium iuate.  Its  range  of  visibility,  which  would  be  more  thau 
18  miles,  would  intersect  the  Assateague  light  in  18  fathoms  of  water.  A  first- 
order  light  on  that  island  would  be  of  great  assistance  to  vessels  trailing  on  that 
coast.  It  is  estimated  that  a  first-order  light  can  be  subsfitnted  for  the  present 
fourth-order  light  at  Hog  Island  at  a  cost  of  $125,(X)0. 

It  is  recommended  that  this  amount  be  appropriated  tlierefor. 
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406.  Cape  Charles,  on  Smith  Island^  entrance  to  Chesapeake  Bay,  sea^ 
coa^i  of  Virginia. — In  June  a  red  band^  25  feet  wide,  was  painted 
around  the  tower  about  60  feet  above  its  base^  that  mariners  may  the 
more  readily  distinguish  this  tower  in  the  daytime.  Various  repairs 
were  made.  The  station  requires  general  repairs,  which,  however,  will 
not  be  made  at  present,  in  view  of  the  projected  removal  of  the  station 
to  a  new  site.  The  i)lan  of  the  new  tower  which  is  to  be  erected  about 
three-quarters  of  a  mile  from  the  present  light-house,  which  is  endan- 
gered by  the  steady  advance  of  the  sea  line,  has  been  determined  uiM)n 
and  the  requisite  drawings  and  specifications  are  now  being  made. 
The  designs  for  the  new  dwellings  will  be  taken  in  hand  soon.  One  of 
the  owners  of  the  land  required  for  the  new  site  died  during  the  past 
year,  leaving  as  one  of  his  heirs  a  minor.  It  was  found  necessary, 
therefore,  in  order  to  save  the  long  delay  incidental  to  a  suit  in  chan- 
cery for  the  sale  of  the  interest  of  this  minor,  to  acquire  title  by  con- 
demnation. Five  commissioners  were  appointed  by  the  United  States 
district  court  in  Norfolk,  Va.,  to  meet  at  the  site  on  July  12, 1892,  to 
condemn  the  needed  land. 

407,  Cape  Henry,  entrance  to  Chesapealce  Bay,  Virginia. — In  Novem- 
ber a  brick  oil-house  was  built,  15  feet  6  inc'hes  by  13  feet  6  inches  in 
plan,  with  space  for  five  hundred  5-gallon  oil  cans.  ,  A  new  summer 
kitchen  was  erected.    Kepairs  of  a  general  character  were  made. 

412.  Lambert  Point,  Elizabeth  River,  Virginia. — ^The  light-house  is 
out  of  level,  owing  to  the  weakening  of  its  foundation  by  the  extension, 
in  1885,  of  the  coal  piers  of  the  Norfolk  and  Western  Eailroad  Com- 
pany up  to  and  around  the  structure.  Another  storage  shed  has  re- 
cently been  built  by  the  company,  which  entirely  deprives  vessels  ap- 
proaching the  light-house  from  up  the  river  of  the  benefit  of  its  light. 
Ofmsidering  the  limited  extent  of  its  utility  it  seems  inadvisable  to 
incur  longer  the  expense  of  its  maintenance.  It  has  therefore  been 
decided  to  discontinue  this  light. 

— .  Boilers  Point  and  Hog  Island  Wharf,  James  Biver,  Virginia. — 
The  following  recommendations  made  in  the  Board's  annual  report  for 
the  last  two  years  are  renewed : 

Lights  have  beeu  inaintamed  at  these  points  for  several  years  by  private  enter- 
prise, and  their  value  to  the  public  interests  of  navigation  is  now  evident.  It  in 
therefore  recommended  that  proper  measures  be  taken  for  establishing  range  lights 
at  Doliers  Point,  to  guide  vessels  through  the  narrow  and  shallow  channels  kno^vn 
as  Goose  Hill  Slough,  between  Hog  Inland  and  Jamestown  Island;  also  for  the  estab- 
lishraent  of  au  inexpensive  light  on  the  wharf  at  Hog  Island,  to  lead  the  way  through 
another  difficult  channel  from  Deep-Water  Shoals  Light  to  the  north  point  of  Hog 
Island,  where  an  abrupt  turn  is  made  to  enter  Goose  Hill  Slough.  The  estimated 
cost  of  these  lights  is  $2,500,  and  it  is  recommended  that  this  amount  be  appropri- 
ated therefor.    ' 

419.  Jordan  Point,  James  River,  Virginia. — The  lower  side  of  the 
point  is  being  eroded  rapidly  by  the  current  of  the  river.    The  safety 
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of  the  buildings- of  the  light-station  is  threatened.  It  is  proxK>8ed  to 
take  measures  at  once  to  prevent  the  further  encroachment  of  the  water 
upon  the  lighthouse  site. 

426y  427.  Cape  Charles  City  Range^  Virginia.— TYi^  work  of  framing 
the  rear  beacon  was  commenced  at  the  Lazaretto  depot  in  August  and 
concluded  in  September.  By  the  end  of  September  much  of  the  mate- 
rial was  landed  at  the  site.  On  October  16  both  beacons  were  in  posi- 
tion ready  for  use.  They  were  lighted  on  October  31  in  accordaDce 
with  the  notice  to  mariners.  The  rear  beacon  is  a  wooden  structure^ 
in  shape  a  frustum  of  a  square  pyramid,  24  feet  high.  It  is  painted 
bix>wn  and  exhibits  a  fixed  white  light  from  a  lens  lantern.  The  front 
beacon  is  an  iron  column,  painted  white,  supporting  a  fixed  white  lata- 
lantern  light  14  feet  above  mean  high  water. 

428^  429.  Cape  Charles  City  Harbor^  Virginia. — ^For  the  purpose  of 
indicating  the  cut  entrance  to  the  harbor  of  Cape  Charles  City,  and 
thereby  supplementing  the  preceding  range  which  marks  the  present 
sailing  course  across  the  southern  part  of  Cherrystone  bar,  lights  frt>m 
tubular  lanterns  were  shown  from  a  bunch  of  piles  placed  on  the  soutii 
side  and  from  another  bunch  on  the  north  side  of  the  end  of  the  cut 
entrance.  The  south  beacon  has  a  fixed  white  light  and  the  nor^ 
beacon  has  a  fixed  red  light. 

431.  Pages  RocJcy  York  River  ^  about  5  miles  from  Torktotonj  Virginia. — 
An  appropriation  for  this  work  was  made  by  the  act  approved  March 
3, 1891.  Borings  were  made  at  the  site  during  the  followiug  summer 
and  again  in  December,  1891,  to  ascertain  accurately  the  character  of 
the  shoal.  This  was  done  to  determine  the  proper  structure  for  the 
site.  The  result  showed  that  the  foundation  was  not  sufficiently  firm 
to  uphold  a  light-house  on  screw  piles.  It  therefore^  became  necessary 
to  adopt  a  structure  depending  for  support  upon  wooden  piles,  which 
could  be  driven  to  a  hard  bearing  at  a  point  deeper  than  the  screw 
piles  could  be  made  to  penetrate  economicaUy.  Accordingly,  in  the 
spring  of  1892,  drawings  and  specifications  were  made  and  bids  for  fur- 
nishing the  metal  work  were  asked.  The  lowest  bid,  $4,875,  was  accepted 
and  the  contracts  were  made.  A  deed  for  the  site  was  secured  from  the 
State  of  Virginia.  Ko  unnecessary  delay  will  be  made  in  doing  the 
work. 

432.  Bells  RoeJc,  York  River,  Virginia. — Early  in  the  spring  arrange- 
ments were  made  for  putting  a  red  sector  into  the  fixed  white  light  at 
this  station.  This  change  wa«  made  on  March  10,  1892.  Various 
repairs  were  made. 

451.  Maryland  Point,  Potomac)  River,  Maryland. — Bids  for  furnishing 
the  metal  work  needed  in  building  this  light-house  were  opened  on  July 
22, 1891.  The  lowest  bid  received  was  $8,475.  The  work  was  to  be 
completed  and  delivered  within  five  months  after  the  approval  of  the 
contract.    This  period  expiijed  January  11,  1892;  but  owing  to  una- 
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voidable  delays,  the  material  waa  not  retjeived  until  March  12,  Work 
on  the  superstructure  was  carried  on  meanwhile  at  the  Lazaretto  light- 
house  depot,  but,  on  account  of  interruptions  made  by  more  urgent 
work,  little  progress  was  made  on  this  until  May.  It  is  now  nearly  done 
and  will  be  ready  for  transportation  to  the  site  within  six  weeks.  It  is 
expected  that  the  light-house  will  be  in  position,  ready  for  lighting, 
during  the  coming  autumn.  ^ 

458.  Sharkfin  Shoalj  between  Clay  and  Bloodfiicorth  islands,  Tangier 
Sound,  Chesapeake  Bay,  Maryland, — ^The  erection  of  this  light-house 
was  not  commenced  as  soon  as  anticipated  in  the  last  annual  report, 
owing  to  the  need  of  boring  to  show  the  feasibility  of  placing  the  light 
fsirther  south  that  it  might  give  more  aid  to  mariners.  A  proper  site 
was  found  about  2  miles  southwesterly  from  Clay  Island  light.  Prox)er 
measures  were  taken  to  secure  title  to  this  site  and  cession  of  jurisdic- 
tion from  the  State  of  Maryland.  This  was  not  done  until  December, 
too  late  in  the  season  to  begin  work  at  the  site.  In  May  the  super- 
structure, and  the  working  plant  required  in  the  erection  of  the  light- 
bouse  were  loaded  on  scows,  and  on  June  3  were  towed,  together  with 
the  working  party,  to  the  site  by  the  teuddts.  The  platform  for  setting 
the  ironwork  was  put  uj)  and  the  shears,  engine,  and  boiler  were  ad- 
jiiBted.  The  screw  piles  were  placed  and  secured  to  the  system  of 
beams,  braces,  and  rods  which  form  the  foundation.  The  erection  of 
the  superstructure  was  then  begun  and  at  the  end  of  the  month  it  was 
almost  completed.  The  exterior  was  practically  finished,  the  lining  of 
the  rooms  was  completed,  and  the  putting  in  of  the  partitions  was  un- 
der way.* 

— .  Paint  No  Point,  west  side  of  Gliesa'peake  Bay,  between  Potomac  and 
Paiuxent  rivers,  Maryland, — ^The  following  recommendation,  which  was 
ma<le  in  the  last  annual  report,  is  renewed : 

There  is  a  stretch  of  about  30  miles  between  the  Cove  Point  and  Smith  Point  lights 
which  should  be  better  lighted.  For  a  part  of  the  distance  navigators  are  without 
a  guide,  where  a  deviation  from  their  sailing  course  might  carry  vessels  of  heavy 
draft  on  to  dangerous  shoals.  There  are  many  of  this  class  of  craft  now  trading  to 
Baltimore,  and  their  number  is  increasing.  A  light-house  on  the  shoal  off  Point  No 
PoiBt  would  be  a  useful  warning,  and  a  suitable  structure  can  probably  be  erected 
there  for  $85,000.  It  is  recommended  that  an  appropriation  of  this  amount  be  made 
therefor. 

— .  Cedar  Point,  mouth  of  Pattucent  River,  Chesapeake  Bay,  Mary- 
land.— ^The  following  recommendation,  made  in  the  last  four  annual 
reports  of  the  Board,  is  again  renewed : 

The  harbor  at  the  mouth  of  Patnxent  River  is  the  best  on  the  western  side  of  Ches. 
apeake  Bay.  Vessels  about  to  enter  this  harbor  from  the  south  pass  close  to  Cedar 
Point,  where  the  water  is  deep  near  the  shore.  In  thick  weather  sounding  is  no 
safeguard,  as  the  change  from  deep  to  shoal  water  is  abrupt.    The  establishment  of 


*  The  light  was  exhibited  on  August  1, 1892. 
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a  light  and  fog  signal  on  Cedar  Point  wonld  also  be  of  mnch  valne  to  the  general 
navigation  of  the  bay,  as  most  vessels  pass  near  this  point.  It  is  estimated  that  a 
proper  structure  would  cost  $25,000. 

It  is  recommended  that  this  amount  be  appropriated  therefor. 

461.  Cove  Point,  entrance  to  Patuxent  River,  Maryland. — ^A  substantial 
wooden  shore  protection  was  built  in  November  to  arrest  the  further 
advance  of  the  sea  upon  the  light-house  site.  This  was  composed  of 
4-inch  sheet  piling,  12  feet  long,  forced  Into  the  ground  and  backed 
by  6-inch  waling  pieces,  bolted  to  heavy  piles,  25  feet  long,  driven  12 
feet  apart  on  a  line  340  feet  long.  The  foundation  of  the  fog-bell  tower, 
the  piers  of  which  had  already  been  reached  by  the  water  line,  was 
moved  back  16  feet.  The  structures  at  the  station  were  thoroughly  re- 
paired. Some  420  runningleet  of  new  fence,  with  two  gates,  were  built, 
and  tlve  old  walks  were  renewed.  The  tower  and  dwelling  were  put  in 
complete  order. 

406.  Oreenhury  Point  ShoaJ,  entrance  to  Severn  River,  Chesapealce  Bajff 
Maryland. — At  the  date  of  the  last  annual  report.,  the  superstroctuie 
of  this  light-house  had  been  prepared  at  the  depot,  and  the  ironwork 
was  ready  for  erection  at  tl>e  site.  .  On  Jul>  28, 1891,  the  position  of 
the  new  structure  was  fixed  and  the  work  on  the  foundation  was  lie- 
gun.  On  August  6,  the  piles  were  in  pliwje:  but  it  was  noticed  white 
the  piles  were  being  driven  that  the  shoal  failed  to  give  tlie  resistance 
needed  for  a  safe  support  for  the  structure.  The  work  was  therefore 
stopped  until  means  of  strengthening  the  foundation  were  provided. 
For  this  purpose  the  method  which  was  successftil  at  Gull  Shoal,  North 
Carolina,  under  similar  conditions,  was  adopted.  This  method  was  by 
means  of  cast-iron  disks,  of  as  great  diameter  as  the  spaces  between 
the  parts  of  the  ironwork  would  allow,  to  which  cast-iron  sleeves  were 
fastened  securely.  The  sleeves  and  disks  were  then  slipped  on  over 
the  piles,  and  forced  down  until  the  disks  had  obtained  a  solid  l>e5>ring 
on  the  shoal.  Tlie  sleeves  were  then  firmly  bolted  to  the  piles.  In  this 
way  the  bearing  surface  was  largely  increased.  This  made  a  delay  of 
nearly  six  weeks,  and  work  was  not  resumed  on  the  light-house  until 
September  14,  1891.  The  sleeves  and  disks  were  adjusted,  the  rest  of 
the  ironwork  was  put  in  iwsition,  and  then  the  erection  of  the  house 
frame  was  carried  rapidly  forward.  The  work  was  completed  on  Octo- 
ber 8,  except  the  painting  and  the  removal  of  the  working  platform. 
The  platforln  was  taken  down  by  the  two  men  left  in  charge  of  the  sta- 
tion pending  the  arrival  of  the  keeper,  and  the  painting  was  done  on 
October  19,  during  the  visit  of  the  tender  Jessamine.  The  light  was 
exhibited  for  the  first  time  on  the  niglit  of  November  15, 1891,  as  an- 
nounced by  the  notice  to  mariners.  The  structure  comprises  an  hex- 
agonal wooden'  dwelling  on  seven  screw  piles,  supporting  a  lantern, 
showing  a  fixed  white  fourth-order  light.  The  fog  bell  is  struck  by 
machinery,  a  double  blow  every  ten  seconds.    The  station  on  shore  at 
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Greenbury  Point  was  discontinued  when  the  new  light  was  shown. 
The  old  light-house  will  be  retained  as  a  day  mark. 

— .  Swan  Point  liar,  eaut  »ide  of  Chesapeake  Bay,  opposite  Bodkin  Point, 
Maryland, — The  following  recommendation  made  in  the  Board's  annual 
reports  tor  each  of  the  last  four  years  is  renewed : 

Swan  Point  Bar  is  a  very  important  turning  point  for  veasels  navigating  the  bay. 
Steamers  reach  it  by  long  courses,  whether  approaching  it  from  the  north  or  south. 
A  light  on  the  extreme  point  of  the  bar,  in  about  12  feet  of  water,  would  be  of  great 
>u8e  to  vessels  navigating  -the  bay,  whether  boTind  for  Baltimore  or  for  other  points. 
This  location  is  exposed  to  the  large  fields  of  ioe  which  move  in  the  bay.  A  structure 
strong  enough  to  resist  them  it  is  estimated  will  cost  $50,000. 

An  appropriation  of  this  amount  is  recommended  therefor. 

.•^.  Baltimore  JAght  and  Fog-Signal  Station,  Patapsco  Hirer,  Chesapeake 
Bay,  Maryland. — The  following  recommendation  made  in  the  Board's 
last  two  annual  reports  is  renewed : 

Tlie  principal  difficulty  in  the  navigation  of  the  Cutoff  Channel  occurs  at  its 
janctions  with  the  Craighill  and  Browerton  channels.  At  these  places  the  channel 
has  been  widened,  and  the  intention  is  to  still  further  increase  the  width.  For  ves- 
sels of  small  draft  there  is  no  difficulty  in  entering  or  leaving  Baltimore  Harbor.  It 
is  only  in  the  daytime,  when  it  is  difficult  to  distinguish  the  buoys  which  mark  the 
^ming  points,  and  for  large  steamers,  that  additional  aids  to  navigation  are  needed. 
A  light-honse  is  most  wanted  at  the  mouth  of  the  Cutoff  Channel,  i.  e,,  where  this 
channel  joins  the  Craighill.  On  account  of  the  impressible  character  of  the  shoal, 
and  the  liability  to  damage  or  destruction  by  fields  of  moving  ice,  no  light-liouse, 
other  than  an  expensive  one,  can  be  made  permanent.  The  estimated  cost  of  a  suitable 

structure  is  $60,000,  and  an  appropriation  of  this  amount  is  recommended  therefor. 
t 

475.  Haivkins  Point,  Brewerton  Channel  range,  Patapsco  River,  Mary- 
land; 476.  Leading  Point,  Patapsco  River,  Maryland. — In  July,  1891, 
^the  brush  and  trees  were  removed  from  a  strip  65  feet  wide  extending 
^across  Hawkins  Point,  to  open  the  range  for  Brewerton  Channel 
formed  by  these  lights. 

477.  Lazaretto  Point,  Baltimore  Harbor,  Maryland. — An  iron  oil 
Ihouse  was  erected  in  May.  It  is  9  feet  wide,  12  feet  long,  and  9  feet 
liigh,  with  a  capacity  of  about  450  five-gallon  cans.  Extensive  repairs 
land  alterations  were  made  at  the  station.  The  dwelling  was  improved 
by  puttiiig  on  it  an  overhanging  roof.  A  new  hearth,  mantel,  and  sink, 
with  pipe  connections,  were  provided  for  the  kitchen.  The  well  fixtures 
were  entirely  renewed.  Some  240  feet  of  new  picket  fence  were  built. 
|8ome  60  feet  of  wooden  walks  were  laid.  A  building,  13  feet  7  inches 
iby  30  feet  in  plan,  with  projecting  shingled  roof,  was  erected  for  use  as 
la  summer  kitchen  and  a  fuel  storehouse.  The  buildings  were  thoroughly 
painted. 

i  478.  Pooles  Island,  off  the  mouth  of  Gunpowder'  River ^  Chesapeake  Bay^ 
Maryland. — In  August  a  boathouse  was  built  and  a  windlass  was  pro- 
[Vided  for  hauling  up  boats.     Various  repairs  were  made. 

481.  Havre  de  Grace,  at  the  mouth  of  Susquehanna  Rtver,  Chesapeake 
'Bay J  Maryland. — On  October  28, 1891,  the  sixth-order  lens  was  rex)laced 

i 
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by  one  of  the  fifth  order  to  incre-ase  the  efficiency  of  the  light.  Varioas 
repairs  were  made. 

484.  Currituck  Bedchj  seacoast  of  North  Carolina, — Some  3,000  run- 
ning feet  offence  were  renewed.    Various  repairs  were  made. 

486,  Cape  Hatteras^  seacoa^t  of  Hforth  Carolina, — One  of  the  kitchens 
forming  the  wtngs  of  the  assistant  keepers'  dwelling  was  moved  to  the 
rear,  and  changes  were  made  to  adapt  it  to  the  use  of  two  families. 

The  main  building  was  extended  on  its  front  and  back  lines  about  16 
feet:  the  inclosure  constituted  an  addition  16  feet  by  20  feet  3  inches  in 
plan  and  two  stories  in  height.  This  provided  comfortable  quarters 
for  the  assistant  keeper  in  charge  of  the  Gape  Hatteras  Beacon,  whose 
previous  accommodations  were  scant.  A  brick  oil  house  was  built  15 
feet  6  inches  by  13  feet  6  inches  in  plan,  with  walls  8  feet  Cinches  high 
and  9  inches  thick,  and  a  gable  roof  4  feejt  high.  The  principal  keeiier's 
dwelling,  the  old  parts  of  the  assistant's  dwelling,  and  the  tower  were 
put  in  complete  order.  One  of  the  storehouses  was  moved  from  near 
the  tower  to  thcvicinity  of  the  principal  keeper's  dwelling,  and  various 
repairs  were  made  at  the  station. 

488,  Outer  Diainond  Shoals^  off  Cape  Hatteras^  North  Carolina, — 
Since  the  destniction  of  the  caisson  on  July  8,  1891,  reported  iu  the 
Board's  last  annual  report,  no  fiirther  attempt  was  made  to  erect  this 
light-house. 

491-500.  Beacon  Lights  in  North  Landing  River,  Yirgmia^  and  Cnrri- 
tuck  Sound  and  North  River,  North  Carolina. — Extensive  repairs  and 
improvements  were  made.  A  new  compressor  engine,  boiler,  and  gas 
holder  were  purchased  and  set  in  place.  A  retort  house  12  feet  square 
was  built.  The  boathouse  was  repaired  and  prepared  tor  the  recej^tion 
of  the  new  (M)mpre8sor.  The  old  l>oiler  was  transferred  from  the  boat- 
house  to  the  brick  retort  house  to  prevent  danger  from  fire.  The  dock 
near  the  boathouse  was  protected  by  sheet  piling.  The  gas  api>aratas 
is  now  in  excellent  condition.  There  are  two  eftective  compressors, 
two  reliable  boilers,  and  a  good  gas  holder.  Should  either  engine  or 
either  boiler  give  out,  its  duplicate  can  be  set  to  work.  No  risk  of  a 
failure  of  the  lights  is  likely  to  occur.    Various  repairs  were  made.  ' 

501.  North  River  Bar,  entrance  to  North  River,  North  Carolina. — Plans 
for  the  range  beacons  to  guide  over  this  bar  have  been  made.  They 
will  be  built  during  the  coming  winter. 

504.  Laurel  Point,  Albemarle  Sound,  North  Carolina. — A  fuel  plat- 
form was  built  under  the  light-house. 

505,  506.  Edenton  Harbor  Range,  Albemarle  Sound,  North  Carolina^ — 
A  new  copper- wire  rope  for  hoisting  the  lantern  at  the  rear  beacon  was 
furnished  in  February. 

— .  Alligator  River,  at  or  near  Great  Shoal,  month  of  Alligator  River, 
North  Carolina. — The  fi)Ilowing  ret^omniendation,  which  was  made  iu 
the  Board's  last  two  annual  reports,  is  renewed: 

There  are  no  Ughts  ou  tlie  south  Bide .  of  Albemarle  Sounds  between  Croatan  and 
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Laarel  Point  light-hooBes,  a  distance  of  about  30  milos.  Alligator  River  furnishes 
the  only  harbor  in  this  distance.  The  general  and  local  interests  of  navigation  are 
of  sufficient  magnitude  to  justify  the  erection  of  a  light-house  at  this  locality.  It 
can  be  built  at  an  estimated  cost  of  $20,000.  Recommendation  is  made  that  an  ap- 
propriation of  this  amount  be  made  therefor. 

— .  Pork  Pointj  on  the  shoal  knovm  as  the  Blockade,  off  Pork  Point,  on 
Roanoke  Island,  Oroatan  Sound,  North  Carolina. — ^The  following  para- 
graph from  the  Board's  reports  for  the  last  five  years  is  repeated  and 
the  recommendation  therein  renewed : 

There  are  eleven  steamers  running  regularly,  together  with  a  large  number  of  sail- 
ing vessels  passing  this  point.  Much  property  has  been  destroyed  and  many  serious 
accidents  have  occurred  in  the  vicinity  for  the  want  of  a  light,  and  the  navigation 
of  these  waters  is  dangerous  and  much  dreaded.  The  obstructions  to  the  westward 
of  the  narrow  channel,  dbnstructed  during  the  war  of  the  rebellion,  have  never  been 
removed.  This  is  also  a  turning  point  for  vessels  navigating  the  sound,  and  steam- 
ers, after  leaving  Croatan  and  Roanoke  Marshes  lights  for  this  point  can  make  it  by 
steering  a  single  course  only.  The  Board,  therefore,  is  of  opinion  that  a  light-house 
and  fog  signal  should  be  established  here,  and  it  is  recommended  that  an  appropria- 
tion of  $20,000  be  made  for  the  purpose. 

518.  Mc  Williams  Point  Shoal,  Pamlico  River,  North  Carolina. — ^Tlie 
light-house  authorized  for  the  Middle  Ground  off  Mc  Williams  Point  to 
mark  the  entrance  to  Washington,,  X.  C,  was  established  May  15, 181)2. 
The  light  is  flxeH  white  and  is  shown  from  a  wooden  pile,  30  feet  long, 
driven  13  feet  into  the  shoal.  The  pile  stands  in  8  feet  of  water  and 
is  provided  with  the  necessary  support  for  a  tubular  lantern  and  with 
a  ladder  for  attending  to  the  light. 

— .  Wreck  Paint,  southeast  of  Cape  Lookout,  North  Carolina. — The  fol- 
lowing recommendation,  which  was  made  in  the  Board's  last  two  an- 
nual reports,  is  renewed : 

The  establishment  of  a  small  light  on  this  point  would  be  of  great  assistance  to  a 
large  number  of  vessels  that  seek  a  lee  under  Cape  Lookout.  A  suitable  structure 
can  not  be  built  at  this  isolated  site  for  less  than  $5,000.  It  is  recommended  that 
an  appropriation  of  that  amount  be  made  therefor. 

— .  Beaufort  Harbor,  North  Carolina. — The  following  recommenda- 
tion, which  was  made  in  the  Board's  last  two  annual  reports,  is  re- 
newed: 

The  harbor  of  Beanfort,  N.  C,  is  the  only  one  of  importance  between  Chesapeake 
Bay  and  Wilmington,  N.  C,  a  distance  of  some  200  miles.  It  is  the  natural  outlet  to 
the  inland  commerce  of  northern  and  middle  North  Carolina,  and  afi'Dr.ls  a  refuge  tor 
vessels  overtaken  by  storms  on  this  exposed  coast.  A  largo  number  of  coasting  ves- 
sels from  the  North  Carolina  rivers  and  sounds  pass  out  to  sea  by  this  Iiarbor,  thereby 
avoiding  the  dangerous  navigation  outside  of  capes  Hatteras  and  Lookout.  The 
annual  commerce  of  this  port  is  about  $1,000,000.  The  depth  of  water  at  low  tide  is 
13  feet  6  inches,  and  the  width  of  the  channel  at  the  bar  entrance  is  1,000  feet.  The 
inlet  width  is  7.000  feet,  and  there  i^  good  anchorage  insi^le  in  25  feet  at  low  wjitor. 
The  channel  across  the  bar  is  straight,  and  if  properly  marked  by  range  lights  it 
woold  be  the  safest  and  easiest  harbor  to  enter  between  Cape  Henry  and  Savannah. 
The  estimated  cost  of  establishing  the  necessary  lights  is  $10,000.  It  is  recommended 
that  an  appropriation  of  this  amount  be  made  therefor. 
9022  LH 7 
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At  each  of  the  following-named  stations  repairs,  more  or  less  exten- 
sive, were  made  during  the  year: 


409.  Old  Point  Comfort,  Va. 

413.  Naval  Hospital,  Va. 

414.  Newport  News  Middle  Gronnd, 

Va. 
434.  Wolf  Trap,  Va. 
453.  Jones  Point,  Va. 
456.  Oreat  Shoals,  Md. 
460.  Drum  Point,  Md. 
468.  Love  Point,  Md. 


469.  CraighUl  Channel  (front),  Md. 

470.  Craighill  Channel  (rear),  Md. 
471    Seven-Foot  Knoll,  Md. 

474.  Fort  Carroll,  Md. 

479.  Turkey  Point,  Md. 

487.  Cape  Hatteras  Beacon,  N.  C. 

489.  Ocracoke,  N.  C. 

490.  Cape  Lookout,  N.  C. 
511.  Hatter^  Inlet,  N.  C. 


LIGHT-SHIPS. 

405.  Oape  Charles  Light-  Vessel,  No.  49 j  entrance  to  Chesapeake  Bay, 
Virginia. — ^This  vessel  was  on  her  station  throughout  the  year  and  did 
her  work  in  a  satisfactory  manner. 

410.  Bush  Bluff  Light-  Vessel^  No.  46,  entrance  to  Norfolk  Harbor,  Eliz- 
abeth River,  Virginia. — ^This  vessel  was  placed  on  her'  station  July  16, 
1891,  and  has  been  there  ever  since. 

— .  Cape  Lookout  ShoaU  Light-Vessel,  North  Caroliita. — Cape  Look- 
out shoals  extend  8  miles  beyond  the  point  of  the  cape.  There  are 
dangerous  breakers  on  the  shoals  5  miles  from  the  cape.  When  a 
vessel  drawing  more  than  15  feet  of  water  has  made  sufficient  offing  to 
just  clear  these  shoals,  she  is  10  miles  distant  from  the  Oape  Lookout 
light.  Although  this  light  is  of  the  first  order,  shown  from  a  tower  150 
feet  high,  and  should  be  seen  a  distance  of  18  miles  under  favorable  cir- 
cumstances, it  may  happen  during  thick  or  hazy  weather  that  a  mariner 
may  fail  to  see  it  in  time  to  avoid  that  line  of  shoals.  A  light-ship  of 
the  improved  model  now  constructed  for  use  at  exposed  stations  and 
provided  with  a  steam  fog  signal,  to  cost  $70,000  approximately,  would 
be  a  valuable  aid  to  navigation,  if  placed  near  the  southern  extremity 
of  the  shoals.  It  is  therefore  recommended  that  an  appropriation  oi 
that  amount  be  made  therefor. 

FOa  SIGNALS  OPERATED  BY  STEAM  OR  HOT-AIR  ENGINES. 

405.  Cape  Charles  Light-  Vessel,  No.  49,  entrance  to  Chesapeake  B<f^i 
Virginia. — This  12-inch  steam  whistle  was  in  operation  some  286  hours 
during  the  year,  and  consumed  about  27  tons  of  coal. 

407.  Cape  Henry,  entrance  to  Chesapeake  Bay,  Virginia, — This  firsts 
class  steam  siren,  in  duplicate,  was  in  operation  some  130  hours  during 
the  year,  and  consumed  about  12  tons  of  coal. 

410.  Bmh  Bluff  Light-Vessel,  No.  46,  entrance  to  Norfolk  Harbofj 
Elizabeth  River,  Virginia. — ^This  12-inch  steam  whistle  was  in  opera- 
tion  some  124  hours  during  the  year,  and  consumed  6  tons  of  coal. 
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DAT  OB  tmUGHTBD  BEACONS. 

The  beacons  were  repaired. 

BUOTAaB. 

The  buoyage  of  the  district  is  in  good  order.  Most  of  the  buoys  were 
changed  and  all  were  painted. 

DEPOTS. 

Lazaretto  Painty  Baltimorej  Maryland, — The  old  stairway  in  the  store- 
house was  replaced  and  various  repairs  were  made.  The  wharf  was 
repaired.  The  fender  piles  were  replaced  by  21  new  ones  of  white  oak. 
The  string  pieces  and  rails  along  the  entire  front,  some  200  feet  in 
lengthy  were  renewed  and  most  of  the  old  decking  was  cut  out  and  new 
flooring  laid  in  its  place.  The  tops  of  the  fender  piles  were  sawed  off*, 
dressed,  and  covered  with  sheet  brass,  and  iron  chafing  pieces  were  put 
on  below  the  metal.    The  depot  is  in  good  condition. 

The  following  recommendation,  made  in  the  last  two  annual  reports, 
is  renewed: 

Attention  is  invited  to  the  necessity  of  providing  a  dweUing  at  this  depot  for  the 
accommodation  of  the  depot  keeper  and  his  family.  Their  quarters  in  the  ware- 
lioase  are  nnsaitable  and  uncomfortable^  and  even  were  the  rooms  not  required  for 
other  purposes  it  would  cost  nearly  as  much  to  make  them  comfortably  habitable  as 
it  would  to  build  a  new  dwelling.  About  one-third  of  the  space  on  the  upper  floor 
is  reserved  for  the  use  of  custom-house  inspectors,  and  the  large  and  increasing 
amount  of  work  on  hand  in  the  district  demands  the  use  of  all  storage  and  shop  room 
available.  The  depot  keeper  must  be  constantly  on  the  spot,  aud  can  not  live  away 
£rom  the  premises.  There  is  ample  room  on  the  Government  tract  for  such  a  build- 
ing as  is  required,  and  it  can  be  built  for  $2,500.  An  appropriation  of  this  amount 
is  earnestly  recommended. 

Powit  Lookout^  mouth  ofJ^otomac  River,  Maryland. — This  depot  is  in 
good  order.  The  new  wharf  has  been  completed  and  answers  its  pur- 
pose admirably. 

Portsmouthj  Virginia, — ^The  condition  of  this  depot  is  bad.  The  store- 
house and  dwelling  are  in  fair  condition,  but  the  dwelling  is  entirely  too 
small.  The  coal  and  buoy  sheds  and  outhouses  are  greatly  out  of  repair. 
Much  of  the  woodwork,  including  the  framing  of  the  houses  and  sheds, 
is  rotten,  and  in  places  entirely  gone.  In  the  engineer's  storehouse  the 
level  of  the  floor  is  below  the  level  of  the  ground  of  the  adjoining  prop- 
eiijy,  and  the  lower  ends  of  the  boarding  are  entirely  gone.  The  floor 
should  be  raised  at  least  1  foot  and  the  house  repaired.  The  under- 
pinning of  many  of  the  coal  and  buoy  shed  posts  is  rott/Cn,  and  it  will 
wot  be  long  before  the  sheds  will  be  dangerous.  The  wooden  flooring 
ot  the  yard  abutting  the  wharf  is  entirely  worn  out  and  needs  replac- 
ing immediately.  The  wharf  needs  replanking  in  places,  and  many  of 
tbe  fender  piles  are  entirely  rotted  out.    So  far  as  the  extension  to  the 
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buoy  depot  is  concerned  nothing  whatever  has  been  done  to  improve 
the  property. 

During^  the  year  a  tract  of  land  measuring  324  feet  deep  and  95  feet 
wide  on  the  water  front  was  bought  for  the  extension  of  this  depot 
The  light-house  real  estate  now  comprises  the  block  bounded  by  Ran- 
dolph, First,  and  Henry  streets  and  the  Elizabeth  Eiver,  with  the  ex- 
ception of  a  lot  67  by  106  feet  in  the  northwest  comer.  The  water 
frontage  is  about  240  feet. 

Wiishingtonj  North  Carolina, — ^The  dwelling  house  at  this  depot  is  in 
good  condition,  as  is  the  storehouse.  The  wharf  is  worn  out  and  there 
is  no  coal  or  buoy  shed.  The  wharf  should  be  repaired  and  sheds 
erected  for  the  protection  of  coal  and  iron  buoys. 

TENDERS. 

Hie  Holly. — This  vessel  steamed  some  13,495  miles  and  consumed 
about  970  tons  of  coal.  She  made  263  visits  to  light-houses,  delivered 
128  tons  of  coal,  and  52  cords  of  wood.  She  attended  to  272  buoys. 
The  fires  were  hauled  from  under  the  boiler  30  days  during  the  year  to 
make  slight  repairs  to  the  engines  and  boilers  and  to  clean  her  bottom. 
Her  crew  were  employed  in  painting  buoys  at  the  buoy  depot  while  the 
tender  was  being  repaired. 

The  Violet — ^This  tender  steamed  some  12,580  miles,  worked  518  buoys, 
built  46  beacons,  delivered  199  tons  of  coal  and  76  cords  of  wood,  and 
made  200  visits  to  lights  for  inspection  and  delivery  of  supplier.  She 
consumed  about  546  tons  of  coal,  was  under  repairs  to  the  engine  and 
boiler  52  days,  and  worked  29  days  at  the  Portsmouth  depot  cleaning 
and  painting  buoys. 

The  Bramble. — This  little  steamer  is  in  good  order,  her  hull  and 
machinery  having  recently  been  overhauled.  She  is  employed  towing 
the  gas  taDk  to  the  Currituck  gas  beacons.  * 

The  Sharpie. — This  schooner  is  in  good  condition. 

The  Jessamine. — This  steamer  was  engaged  in  the  active  jjrosecution 
of  her  duties  during  the  entire  year,  except  for  3  days  in  'July,  3  in 
April,  and  8  in  May,  when  her  boiler  and  machinery  were  being  repaired 
and  her  hull  and  woodwork  were  being  paintM.  She  was  employed  in 
the  erection  of  Greenbury  Point  Shoal  and  Sharkftn  Shoal  light-houses 
and  of  the  lighted  beacons  at  Cape  Charles  City;  in  the  repairs  at  Old 
Point  Comfort,  Havre  de  Grace,  Turkey  Point,  Pooles  Island,  Seven- 
Foot  Knoll,  Craighill  Channel,  Wolf  Trap,  Windmill  Point,  Cape 
Henry,  Cove  Point,  Cape  Hatteras,  Long  Point,  Laurel  Point,  Curri- 
tuck Beach,  Ocracoke,  and  Hattera^s  Tnlet  light-stations;  in  making 
borings  at  Pages  Rock  light-house  site;  in  i)la<'ing  a  red  sector  in  the 
Bells  Rock  light;  in  moving  property  at  Fort  Monroe  and  from  the  dis- 
continued station  at 'Greenbury  Point,  and  in  making  inspections  at 
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light- stations  in  Chesapeake  Bay  and  tribut>aries.  While  thus  employed 
she  steamed  about  6,640  miles  and  consumed  some  500  tons  of  coal.  In 
June  she  was  furnished  with  a  new  steam  launch  27  feet  long  and  6  feet 
wide,  to  replace  the  gig. 

The  Thistle. — This  steamer  was  in  constant  service,  with  the  excep- 
tion of  an  interval  of  14  days  for  needed  repairs.  She  assisted  in  the 
improvement  and  repair  of  Havre  de  Grace,  Hawkins  Point,  Cove  Point, 
Great  Shoals,  Fort  Carroll,  and  the  ^orth  Carolina  light-stations,  and 
in  the  construction  of  the  new  light-houses.  During  the  year  she 
steamed  about  4,826  miles^  with  a  consumption  of  some  171  tons  of  coal. 
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SIXTH  DISTEICT. 

Tbe  sixtli  district  extends  from  New  Eiver  Inlet,  Xorth  Carolina,  to 
and  including  Jupiter  Inlet,  Florida,  and  includes  all  the  aids  to  navi- 
gation within  these  limits  on  the  coasts  and  in  the  bays,  rivers,  and 
harbors  of  North  Carolina,  South  Carolina,  Georgia,  and  Florida. 

Inspector. — Commander  James  G.  Green,  TJ.  8.  Navy. 

Engineer. — Capt.  John  C.  Mallery,  U.  S.  Army,  to  November  14, 1891; . 
Capt.  Eric  Bergland,  Corps  of  Engineers,  U.  S.  Army,  from  November 
14, 1891. 

In  this  district  there  are: 

Light-houBes  and  beacon  lights,  including  138  post  lights 196 

Light-ships  in  position * ^ 

Day  or  nnlighted  beacons ^ 

Fog  signals  operated  by  clockwork 3 

Whistling  bnoys  in  position —    6 

BeU  buoys  in  position ^ 

Other  buoys  in  position ^^ 

Steamer  Wistaria,  buoy  tender  and  for  inspection  and  supply ^ 

Schooner  P^ra«,  for  construction  and  repair ^ 

LiaHT-HOUSES. 

— .  Cape  Fear,  seacoast  of  North  Carolina. — ^The  following  recom- 
mendation, which  was  made  in  the  Board's  last  three  annual  reports,  is 
renewed : 

*■'  The  shoals  forming  the  continuation  of  this  cape  for  about  18  miles  to  the  soath* 
east  are  dreaded  by  shipmasters  only  a  little  l€ss  than  those  at  Cape  Hatteras.  At 
present  a  light-ship  near  the  outer  extremity  of  the  shoals  warns  vessels  of  clanger 
and  gives  them  a  good  point  of  departure.  This  aid  to  navigation  oan  not  be  dis- 
pensed with ;  but  it  is  not  sufficient  to  insure  adequate  protection  to  the  large  nuiQ' 
ber  of  domestic  and  foreign  vessels  attracted  to  this  point  by  the  considerable  and 
increasing  trade  of  the  neighboring  port  of  Wilmington,  N.  C,  because  of  the  small 
area  lighted  by  it^  and  because  of  its  liability  to  be  set  adrift  from  its  moorings 
during  heavy  storms,  which  is  the  very  time  when  its  light  is  most  needed.  '^ 
present  Cape  Fear  light  (Bald  Head),  on  account  of  its  inland  position  and  want  of 
height,  does  not  cover  the  shoal,  and  therefore  does  not  give  sufficient  warniog  to 
vessels  when  the  light-ship  may  have  drifted  from  her  moorings.  A  first-onler  ligb^ 
house  built  on  the  pitch  of  Cape  Fear,  with  a  radius  of  181^  miles  of  light,  would  be 
seen  so  far  as  to  give  timely  warning,  and  the  fact  of  being  near  enough  to  the  coast  to 
see  it  would  be  a  sufficient  indication  that  the  observer  should  make  a  better  offing* 
Other  reasons  for  a  first-order  light-house  here  may  be  found  in  the  better  protection 
it  would  afford  to  the  bight  lying  north  of  the  cape,  ^ich  has  been  left  dark  since 
the  discontinuance  of  Federal  Point  light-station  in  1880.  The  proposed  light  would 
more  than  compensate  for  the  one  discontinued  at  Federal  Point.  It  may  be  proper 
.  to  add  that  there  is  no  first-order  light-honse  between  Cape  Lookout,  North  Caro- 
lina, and  Cape  Romaiu,  South  Caroliua,  a  distance  of  about  170  nautical  uiileS' 
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Recent  changes  in  the  lighting  of  the  entrance  to  the  Cape  Fear  River  have  almost 
eliminated  the  Cape  Fear  light-honse  (Bald  Head)  as  a  harhor  light.  Its  only  use 
is  that  of  a  rear  heacon  to  a  stake-light  forming  a  range  to  guide  np  the  river  after 
crossing  the  har.  Upon  the  estahlishment  of  the  proposed  new  light  on  the  pitch 
of  Ca{>e  Fear  the  old  light  might  he  discontinued,  as  the  tower  and  the  keeper's 
dwelling  are  antiquated  and  discreditable  to  the  Light-House  Establishment.  It  is 
estimated  that  a  first-order  masonry  tower  150  feet  high,  with  suitable  oil  room, 
keeper's  dwellings,  and  outbuildings;  on  the  pitch  of  Cape  Fear,  will  cost  $150,000, 
and  it  is  recommended  that  this  amount  be  api>ropriated  therefor. 

Since  the  last  annual  report  urgent  petitions  were  presented  to  the 
Light-House  Board  by  commercial  and  pilot  associations  of  Wilming- 
ton, !N'.  C,  and  by  shipmasters  trading  to  that  port,  which  have  had  its 
carefol  consideration  and  approval,  and  the  former  recommendations 
are  accordingly  renewed  with  emphasis. 

521.  Cape  FeaVj  entrance  to  Gape  Fear  RiveTy  North  Carolina, — The 
kitehen  attached  to  the  keeper's  dwelling  was  almost  rebuilt  and  other 
slight  repairs  were  made.  As  it  is  proposed  to  discontinue  this  light 
upon  the  establishment  of  a  first-order  light-station  on  the  pitch  of 
Cax>e  Fear,  no  farther  expense  was  incurred  on  this  station. 

522j  523.  Oak  Island  Range,  mouth  of  Cape  Fear  River,  North  Caro- 
lina.— A  new  boathouse  was  built  12  by  18  feet  in  plan.  A  fireproof 
brick  oil  house  was  built.  It  is  9  feet  by  11  feet  in  the  clear,  with  venti- 
lators and  drain  pipe,  and  shelves  sufficient  to  receive  four  hundred  and 
fifty  5-gallon  cans.    Various  repairs  were  made. 

524-543.  Cape  Fear  River  post  lights,  North  Carolina. — ^The  New 
Channel  Eange  (524,  525),  the  Snow  Marsh  Channel  Bange  (530,  531), 
and  the  Beeves  Point  Channel  Bange  (532,  533),  are  new  and  in  good 
condition.  The  other  ranges  and  post  lights  were  established  in  1885 
and  their  piles  have  begun  to  decay.  As  a  new  system  of  post  lights 
is  proposed  for  Cape  Fear  Biver,  which  involves  the  discontinuance  of 
all  the  present  structures  above  the  Beeves  Point  Bange,  no  steps  have 
been  taken  for  their  repair.  i 

The  following  are  the  post  lights  in  the  Cape  Fear  Biver,  North  Caro- 
lina.   The  general  service  of  these  lights  has  been  excellent: 


524, 525.  New  Channel  Range. 
526, 527.  Smith  Island  Range. 

528.  Battery  Island,  No.  3. 

529.  Lower  Swash  Channel,  No.  4. 
680, 531.'  Snow  Marsh  Channel. 
532,533.  Reeves  Point  Channel. 
534.  Upper  Drnm  Shoal,  No.  7. 
635.  Old  Brunswick,  No.  8. 


536.  Orton  Point,  No.  9. 

537.  Lilliput,  No.  10. 

538.  Camphell  Island,  Nfo.  11. 

539.  First  Western  Jetty,  No.  12. 

540.  Second  Eastern  Jetty,  No.  13. 

541.  Third  Western  Jetty,  No.  14. 

542.  Fourth  Eastern  Jetty,  No.  15. 

543.  Hospital  Point,  No.  16. 


All  of  these  jwst  lights  are  in  very  good  condition  and  will  need 
little  or  no  repairs.  They  are  indispensable  to  night  navigation  in  the 
river. 

— .  Ro/nge  Lights  for  new  dredged  channels  in  the  Cape  Fear  River, 
North  Carolina. — ^The  Board  recommended  the  discontinuance  of  10  of 
the  present  post  lights  in  the  upper  part  of  tbe  Cax>e  Fear  Biver,  and 
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the  establishment  of  24  new  podt  lights,  which,  in  connection  with  cer- 
tain other  ranges  already  established,  would  constitute  a  system  of 
ranges  to  guide  vessels  from  the  Cape  Fear  Entrance  to  Wilmington, 
!N.  C,  through  channels  dredged  to  a  depth  of  20  feet  at  mean  low  water. 
As  vessels  are  now  carried  by  ranges  one-half  the  distance  between  the 
entrance  and  Wilmington,  and  then  left  without  further  adecjuate  guid- 
ance, the  Board  is  of  opinion  that  to  complete  theusefuhiessof  theaids 
to  navigation  in  the  lower  part  of  the  river  similar  aids  should  be  pro- 
vided to  guide  them  to  their  port  of  destination.  It  is  estimated  that 
this  can  be  done  at  a  cost  not  to  exceed  $3,105,  and  it  is  recommended 
that  an  appropriation  of  that  amount  be  made  for  thi^s  purpose. 

545,  Sanipit  River j  at  junction  of  Sampit  and  Pedee  rivers^  South  Caro- 
lina.— The  fixed  white  light  of  this  beacon  was  changed  by  substituting 
for  it  a  fixed  red  light  of  the  same  order. 

546*.  Cape  Boinain^  seaeoast  of  South  Carolina. — A  new  boat  landing 
was  built,  measuring  8  by  60  feet.  It  is  supported  by  piles  sheathed 
with  yellow  metal,  and  is  connected  with  the  shore  by  95  feet  of  ele- 
vated plank  walk.  Some  1,340  running  feet  of  picket  fence  were 
built.  Slight  repairs  were  also  made  to  the  dwellings  and  -to  the 
tower.  The  pedestal  of  the  lens  was  careMly  tested,  and  no  additional 
deflection  of  the  tower  from  the  perpendicular  was  detect^id. 

548.  Bull  Bay,  north  end  of  Bull  Island^  South  Carolina. — A  new 
picket  fence  and  a  new  plank  platform  were  put  around  the  keeper's 
dwelling.  A  fireproof  brick  oil-house  was  built;  it  is  9  by  11  feet  iu 
the  clear,  with  ventilators  and  drain  pipe,  and  shelves  sufficient  to 
receive  four  hundred  and  fifty  5- gallon  oil  cans. 

550,  551,  552.  Charleston  and  Morris  Island  Ranges,  South  Carolina^-^ 
Some  1,600  feet  of  elevated  plank  walk  were  built.  Various  repairs 
were  made.  In  June  the  encroachments  of  the  sea  upon  the  site  com- 
pelled  the  removal  of  the  front  beacon  of  the  south  and  north  ranges, 
respectively,  to  points  180  and  175  feet  inland. 

559.  SulUuans  Island  Cove  Pierhead,  Charleston  Harbor,  South  Caro- 
lina.— This  light  is  shown  from  the  piles  of  an  unfinished  and  aban- 
doned railroad  trestle.  The  piles  were  not  sheathed  and  the  ship  worm 
has  nearly  destroyed  them. 

569.  Hunting  Island,  entrance  to  St.  Helena  Sound,  South  Carolfna.-^ 
A  new  boat  landing  was  built.  It  is  10  by  50  feet  in  plaii,  supported 
by  12  piles  sheathed  with  yellow  metal.  Some  3,200  running  feet  of 
wooden  tramway  were  renewed. 

562,  563.  Hilton  Head  Range,  seaeoast  of  South  Carolina. — The  lai*' 
tern  deck  of  the  front  beacon  was  retinned  and  855  feet  of  elevated 
plank  walk  and  earthen  causeway  were  rebuilt.  A  fireproof  brick  oil 
house  was  built.  It  measures  9  by  11  feet  in  the  clear  and  has  ventila- 
tors and  drain  pipe,  with  shelves  sufficient  to  receive  four  hundred  and 
fifty  5-gallon  oil  cans. 
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564^  565.  Paris  Islmid  Range^  Fort  Royal  Sound,  South  Carolina. — 
A  new  ibundiitiou  of  10 "piles,  with  caps,  was  put  under  the  front  bea- 
con. Some  4(X)  feet  of  elevated  plank  walk  were  built  and  400  feet  more 
repaired. 

566^  567.  Daufuskie  Island  BangCj  seacoa^t  of  South  Carolina. — Some 
284  running  feet  of  new  picket  fence  were  built  and  the  boat  landing 
was  strengthened.  Eight  bricjk  piers  were  put  under  the  front  beacon, 
210  running  feet  of  new  elevated  plank  walk  were  built,  and  500  running 
feet  of  ditches  were  dug.  A  fireproof  oil  house  was  built.  It  meas- 
ures 9  by  11  feet  in  the  clear,  has  ventilator  and  drain  pipe,  with  sliel  ves 
sufficient  to  receive  four  hundred  and  fifty  5-galloii  oil  cans. 

578,  579.  Venus  Point  Range,  Savannah  River,  South  Carolina. — 
Changes  in  the  current  of  the  Savannah  River  have  caused  so  much 
shoaling  along  the  water  front  as  to  require  the  extension  of  the  boat 
landings  at  the  front  and  rear  beacons.  The  shoaling  at  the  landing 
place  of  the  front  beacon  has  become  so  extensive  that  it  will  soon  be 
necessary  to  connect  the  two  beacons  by  a  low  plank  walk  running 
6,000  feet  in  a  direct  line  across  the  low  land  between  the  beacons. 
.  582, 583.  Elba  Island  Range,  Savannah  River,  Georgia. — The  erosion  of 
the  water  front  between  the  beacons  of  this  range  was  largely  stopped 
by  17  spur  jetties  of  timber  and  stone  built  by  the  United  States  engi- 
neer in  charge  of  the  improvement  of  the  Savannah  River. 

— .  St.  Catherine  Sound,  seacoast  of  Georgia. — By  an  act  of  Congress 
approved  March  2,  1889,  the  establishment  of  a  light-st^ition  on  St. 
Catherine  Island,  Georgia,  was  authorized,  but  no  funds  were  apx)ro- 
priated  for  the  purpose.  The  following  recommendation  for  an  ai)i)ro- 
priation  of  $20,000  for  the  establishment  of  this  light,  made  in  the 
annual  reports  of  the  last  four  years,  is  therefore  renewed : 

The  distance  between  Ty bee  and  Sapelo  liglit-statiouH  is  50  miles.  Tho  fxtromo 
range  of  these  lights  so  far  fails  to  cover  this  spa<?e  as  to  leave  an  unlighted  gap  of 
15  miles  between  them.  A  light  of  the  fourth  order  would  ttU  the  gap  and  i>o  of  great 
service  to  commerce.  It  should  be  located  near  the  entrance  to  St.  Catherine  Sound, 
on  the  south  side,  as  large  numbers  of  vessels  trading  to  Tybee,  Sapelo,  Dolioy,  and 
St.  Simon  make  their  landfall  near  this  point.  It  is  estimated  that  this  light  can  bo 
established  at  a  cost  of  about  $20,000. 

— .  Doboy  Sound,  seacoast  of  Georgia. — The  following  recommenda- 
tion, which  was  made  in  the  Board's  last  three  annual  reports,  is  reueVed : 

The  two  ranges  now  established  take  vessels  to  the  intersection  of  tlie  Wolf  Island 
and  the  Sapelo  Island  ranges,  and  leave  them  there  without  guidance  in  a  very  dan- 
gerous position  if  they  anchor,  and  with  The  Knuckles  on  one  side  and  the  Chim- 
ney Spit  Shoals  on  the  other  if  they  proceed.  It  is  therefore  recommended  that  the 
front  beacon  of  the  present  Sapelo  Island  range  be  removed  to  a  point  whore  it  may 
be  nsed  as  a  rear  beacon  of  a  new  range,  and  that  a  stake  light  be  establislied  to 
serve  as  a  front  beacon  for  this  new  range;  also  that  another  range  be  established 
higher  np  th^  sound,  to  consist  of  a  steamer  lens  and  lens  lantern,  respectLvely,  for 
the  rear  and  front  beacons.  It  is  estimated  that  these  new  ranges,  including  sites, 
will  cost  $1,500. 
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It  iH  recorameiidetl  tiiat  an  appropriation  of  this  amount  be  made 
tlieretbr. 

597.  St.  Simon^  entrance  to  St.  Simon  Sounds  Oeorgia. — ^Tbe  tbliowinc: 
recommendation,  which  was  made  in  the  Board's  last  three  animul 
reports,  is  renewed: 

The  establishment  of  a  small  light  is  recommended,  to  form  with  the  St.Siinftn 
light  as  a  rear  beacon  a  range  which,  while  not  leading  through  the  best  water  over 
the  bar,  wonld  be  of  service  to  small  vessels. seeking  a  harbor  of  refuge  at  night,  h 
is  estimated  that  the  range  would  cost,  inclnsive  of  site,  $1,000. 

It  is  recommended  that  an  appropriation  of  this  amount  be  made 
therefor.* 

— .  The  inland  passage  from  Savannah^  Georgia^  to  Fernandina^  Flw- 
ida, — In  its  last  three  annual  reports  the  Board  recommended  that  it  be 
emi)owered  to  erect  and  maintain  twenty-five  post  lights,  in  order  to 
facilitate  the  navigation  of  the  inland  passage  from  Savannah  to  Fer- 
nandina,  at  an  estimated  cost  of  $4,000,  and  that  the  appropriation  for 
lighting  of  rivers  be  increased  by  that  amount  to  permit  of  the  estab- 
lishment and  maintenance  of  these  lights.  This  recommendation  is 
renewed. 

599,  600.  Amelia  Island  Range,  south  side  of  FfBrnanMna  Sntranee^ 
Florida. — The  movement  of  the  sand  dunes,  which  was  somewhat 
checked  by  the  sand  fences  erected  for  the  protection  of  the  range, 
still  continues  to  threaten  thedwelling,  and  additional  fences  are  needed. 
Cracks  in  cistern  walls,  caused  by  the  earthquake  of  1886,  have  in- 
creased in  size  and  length.    Slight  repairs  were  made. 

601.  Fernandina  Harhor  Ranges,  Florida.^-lw  December,  1889,  the 
United  States  attorney  for  the  northern  district  of  Florida  was  directed 
by  the  Department  of  Justice  to  take  the  proper  measures  to  acquire 
title  to  the  four  light-house  sites  which  had  been  located  on  Tiger  Island, 
Florida,  for  two  sets  of  ranges  designed  to  guide  vessels  in  to  the  inner 
Fernandina  Harbor.  Proceedings  in  condemnation  were  instituted,  and 
the  United  States  attorney  has  at  length  reported  that  judgment  of 
condemnation  has  been  entered  in  this  case.t 

— .  Mount  Cornelia,  mouth  of  St.  Johns  River,  Florida. — The  following 
recommendation,  which  was  in  the  Board's  last  three  annual  teport«,  i« 
renewed : 

The  present  light-house  at  the  month  of  St.  Johns  River,  Florida,  is  of  the  tbirf 
order,  and  for  years  there  have  been  complaints  that  it  was  iueMcieut  as  a  seaeoast 

*  The  appropriation  recommended  in  the  foregoing  paragraph  vas  made  in  ^ 
sundry  civil  appropriation  act  which  was  approved  on  August  5,  1892.  The  Board 
has  taken  the  proper  measures  to  establish  the  range  in  question  as  soon  as  pr*^ 
ticable. 

t  The  Attorney-General  of  the  United  States  approved  the  titles  by  letter  dated 
November  7,  1892. 
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light,  while  as  a  harbor  light  the  new  jetty  channel  will  soon  require  the  establish- 
ment of  a  range  to  which  this  structure,  on  account  of  location;  can  not  be  adapted. 
It  has  a  small  base  and  stands  on  marshy  ground,  and  can  not  bo  increased  suffi- 
ciently in»  height  to  make  it  a  good  seacoast  light.  A  site  peculiarly  adapted  to  the 
erection  of  a  light-house  is  fouud  near  the  mouth  of  the  river,  on  its  north  side,  on 
Mount  Cornelia,  which  has  an  extreme  elevation  of  62  feet  above  mean  sea  level,  and* 
on  which  a  good  foundation  with  sufficient  area  for  a  modern  light-station  could  be 
had  at  an  elevation  of  50  feet  above  mean  sea  level.  A  first-order  light-house,  with 
focal  plane  150  feet  above  its  base,  erected  at  this  point  would  have  a  focal  plane 
200  feet  above  mean  sea  level  and  a  20-inile  radius  of  light.  This  would  intersect 
with  the  adjacent  seacoast  light  to  the  southward,  situated  at  St.  Augustine,  Fla., 
better  than  the  present  St.  Johns  River  light  does,  and  would  practically  cover  the 
area  now  lighted  by  the  adjacent  seacoast  light  to  the  northward,  situated  on  Ame- 
lia Island,  Florida,  as  its  area  of  light  would  intersect,  with  that  of  the  next  most 
northerly  light  at  Little  Cumberland  Island,  Georgia,  and  almost  touch  that  of  St. 
Simon,  Georgia.  The  proposed  light  might  thus  be  made  to  take  the  place  of  two 
or  even  three  third-order  light-houses,  all  old  and  unsightly  structures,  and  provide 
a  light  second  only  on  the  Atlantic  coast  to  that  at  the  Highlands  of  Navesink,  N.  J. 
It  is  estimated  that  a  first-order  Masonry  tower  150  feet  high,  with  suitable  oil 
room,  keepers'  dwellings,  and  outbuildings,  will  cost  on  Mount  Cornelia  $175,000. 

Is  is  recommended  that  an  appropriation  of  that  amount  be  made 
tberefor. 

689.  Gape  Canaveral^  seacoast  of  Florida. — In  1890  Congress  appropri- 
ated 180,000  for  moving  this  light-station  to  a  safe  site,  should  con- 
tinued encroachment  of  the  sea  upon  the  site  make  such  action  neces- 
sary. Before  the  appropriation  was  made,  however,  wooden  works  of 
protection  were  built  with  a  frontage  of  800  feet  along  the  high  water 
of  the  Atlantic  beach.  On  June  30, 1890,  this  work  had  resulted  in 
pushing  back  the  high- water  line  from  the  revetment  at  its  north 
angle,  205  feet;  at  its  middle,  opposite  the  tower,  150  feot,  and  at  its 
south  angle,  173  feet.  On  June  30,  1891,  th^se  distances  were,  respec- 
tively 160, 136,  and  176  feet.  Between  November  23,  1891,  and  April 
30,  1892,  these  distances  hail  been  reduced,  at  their  lowest,  to  80,  45, 
and  82  feet,  but  by  June  30, 1892,  the  date  of  the  last  report  from  the 
keeper,  the  land  had  gained  its  losses,  and  the  distances  from  high- 
water  mark  were  a  little  greater  than  in  1890,  viz,  220, 164,  and  220 
feet.  It  is  probable  that  a  new  line  of  wooden  revetment  constructed 
along  the  present  high  water  line  would  result  in  the  building  out  of 
the  front  an  additional  100  or  200  feet;  a  small  part  of  the  appropria- 
tion for  the  removal  of  the  tower  may  be  devoted  to  this  extension. 
Meantime  a  new  site  has  been  selected,  but  no  st^ps  for  its  removal 
will  be  taken  until  further  report  from  the  engineer  of  the  sixth  light- 
house district  shall  show  it  to  be  necessary. 

719.  Jupiter  Inletj  seacoast  of  Florida. — A  substantial  boat  lauding 
was  built,  supported  by  palmetto  piles,  and  connected  with  the  land 
by  a  runway  on  high  trestles  140  feet  long.  A  storehouse  was  built  12 
by  24  feet  in  plan. 
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Post  Lights  in  St.  Johns  Rivery  Florida. — ^Nos.  604  to  612,  inclusive; 
614  to  676,  inclusive,  and  678  to  686,  inclusive,  are  the  post  lights  in 
St.  Johns  River.  Unlighted  beacon  No.  32  was  surmounted  by  a  red 
light,  and  Hendrick  Point  post  light  No.  30  was  discontinued' as  a  pt^t 
light  but  maintained  as  a  day  mark.  It  was  ordered  when  funds 
would  permit,  that  unlighted  bea<K)n  No.  12  be  lighted,  that  a  beacon 
showing  a  white  light  be  erected  off  Chaseville  about  Beddies  Point 
in  the  lower  St.  Johns  Biver,  and  that  a  white  light  be  placed  on  a 
beaeon  already  erected  at  the  entrance  of  Lake  Beresford  in  the  upper 
St.  Johns  Biver.  The  beacons  on  this  river  were  painted^  repaired, 
renumbered,  and  are  now  in  good  condition.  A  fixed  red  light  wa« 
established  on  the  southeast  point  of  Batton  Island  ShoaL  These 
lights  were  generally  well  cai*ed  for  by  the  keepers.  They  are  indis- 
pensable to  the  proper  navigation  of  the  river  at  night. 

Post  Lights  in  Indian  River ^  Florida, — ^Nos.  690  to  718,  inclusive,  are 
the  post  lights  in  the  Indian  Biver.  The  service  rendered  on  this  river 
was  good.  Seven  additional  beacons  were  established,  three  of  which 
are  lighted  and  four  unlighted. 

During  the  year  quarterly  inspection  visits  were  made  to  the  fore- 
going stations.  The  services  rendered  by  the  keepers  was  good,  and  the 
appearance  and  condition  of  the  various  stations  is  creditable.  Few 
occasions  have  arisen  in  which  it  was  found  necessary  to  reprimand 
a  keeper  for  carelessness  or  untidiness. 

bepaibS. 

At  each  of  the  following- named  stations  repairs,  more  or  less  extwi- 
sive,  were  made: 


556.  Fort  Sumter,  S.  C. 

573.  Oyster  Beds,  Ga. 

598.  Little  Cumberland  Island,  Ga. 


602.  Amelia  Island,  Fla. 
687.  St.  Augustine,  Fla. 


LIGHT-VESSELS. 

520.  Frying-Pan  Shoals  Light-  Vessel,  No.  29^  near  the  end  of  Frffing- 
Pan  Shoals,  off  Gape  Fear,  North  Carolina. — ^The  vessel  is  in  fair  order 
and  condition  and  is  well  kept. 

549.  Rattlesnake  Shoal  Light  Vessel,  }fo.  38,  off  Charleston,  South  Car- 
olina.— This  vessel  is  well  kept.  She  is  in  poor  condition  and  it  will 
reciuire  extensive  repairs  to  put  her  in  good  order. 

561.  Martins  Indtistry  Light-  Vessel  No.  34,  off  Port  Royal  Entrance^ 
South  Carolina. — ^This  vessel  is  in  fair  order  and  condition  and  is  well 
kei)t. 

DAY  OB  UNLIGHTED  BEACONS. 

There  are  in  this  district  37  day  or  unlighted  beacons,  which  are  in 
good  condition. 
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FOG  SIGNALS. 

Three  fbg-aignal  bells,  oi)erat;ed  by  clockwork  aBd  located  at  Fort 
Sumter,  Fort  Ripley  Shoal,  Middle  Ground,  South  Carolina,  and 
Volusia  Bar,  St,  Johns  River,  Florida;  all  are  in  good  working  order 
aud  are  well  attended. 

BUOYAGE. 

• 
Especial  attention  was  given  to  buoyage.   The  buoys  were  relieved 

as  often  as  necessary.    The  old  buoys  were  repaired  at  a  reasonable 

cost.    By  this  means  an  ample  supply  was  kept  on  hand  for  replacing 

needed  buoys.   Few  buoys  were  lost  or  were  reported  as  adrift.    The 

local  pilots  employed  to  keep  buoys  in  their  places  at  the  entrance  to 

Winyah  Bay,  South  Carolina;   Fernandiua,  St.  Johns  River,  and  St. 

Augustine,  Florida,  performed  their  duties  welL 

DEPOTS. 

Castle  Pinchney^  Charleston  Harbor^  South  Carolina. — About  1,000 
square  feet  of  decking  3  inches  thick,  with  new  flooring  joists,  were  laid. 
A  boat  shed  15  by  30  feet  in  plan  was  built.  The  light-house  structures 
are  in  good  condition,  excepting  the  wharf,  a  considerable  part  of  which 
will  within  twx)  or  three  years  require  renewal  of  both  piles  and  super- 
structure. In  the  present  year  20  new  fender  piles  and  some  5,000 
square  feet  of  new  decking  will  be  sufficient. 

TENDERS. 

The  Pharos. — After  undergoing  a  general  overhauling,  painting,  and 
setting  up  of  standing  rigging  during  July  and  a  part  of  August,  1801, 
this  schooner  was  actively  employed  In  repairs,  constructions,  and  sur- 
veys. She  received  a  new  suit  of  sails  and  a  new  steering  gear  and  is 
in  excellent  order.  During  the  latter  part  of  August,  1891,  slie  was 
engaged  in  repairing  Fort  Sumter  beacon  and  dwelling.  In  September 
she  was  employed  at  Morris  Island.  In  October  and  Kovemb(»r  she  was 
making  repairs  at  Oastle  Pinckney  buoy  depotand  at  Paris  Island  light- 
station,  South  Carolina.  In  December  she  was  building  a  wharf  aiul 
tramway  at  Hunting  Island  light-station.  South  Carolina.  In  January 
and  February  she  repaired  Oak  Island  and  Bull  Bay  light-stations, 
building  an  oil  hoilse  at  each.  In  March  she  built  a  wharf  and  fenci^, 
at  Cape  Remain.  In  April  and  May  she  repaired  Hilton  Head  and 
Daufuskie  Island  light-stations.  South  Carolina,  and  built  an  oil  house 
at  each  place.  June  was  devoted  U)  a  general  overhauling  of  ballast, 
painting,  and  refitting, but  during  the  montli  she  also  removed  tlu*.  front 
beacon  of  the  Morris  Island  south  and  north  ranges.  Tlie  naphtha  launcli, 
25  fe^t  long  and  of  4  horse  power,  which  in  September,  1801,  was  trans- 
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ferred  from  Hunting  Island  light- station,  South  Carolina,  to  the  tender 
Pharosy  was  of  great  service.  It  was  used  to  carry  workmen  quickly 
and  without  labor  on  their  part  between  the  vessel  and  the  light-sta- 
tions, to  tow  rafts  of  lumber  and  boat  loads  of  other  material,  as  occn- 
sion  required,  and  it  was  used  as  a  mail  boat  tiO  the  Pharos  when  she 
was  working  at  st^itiolis  only  accessible  by  water.  The  total  running 
time  of  the  launch  haa  been  212  hours;  tlie  distance  run  was  about  1,500 
miles.  The  cost  per  mile  run,  for  gasoline  at  llj  cent-s  per  gallon  de- 
livered, was  3.8  cents.  Her  machinery  was  worked  by  one  of  the  crevr 
of  the  Pharos.  Ko  expense  was  incurred  on  her  account  for  any  kind 
of  repairs. 

The  Wistaria, — This  steamer  relieved  313  buoys,  replaced  7,  painted 
with  three  coats  of  paint  378,  put  soft  patches  on  17,  repaired  116  buoy 
chains,  recovered  8  buoys  found  adrift,  and  did  53  days'  work  at  the 
depot.  She  also  assisted  in  renumbering  and  repairing  the  post  lights 
on  the  St.  Johns  River,  Florida.  She  transported  the  in8i)ector,  quar- 
terly, to  inspect  the  light-stations  in  this  district,  and  supplied  the 
light  ships  with  their  allowance  of  provivsions  and  30  tcms  of  coal.  She 
steamed  some  9,600  miles,  with  an  expenditure  of  about  555  tons  /"^ 
coal  and  12  cords  of  wood.  She  was  50  days  in  motion,  170  days  un<  a- 
banked  fires,  and  145  days  without  tires  under  her  boilers.  Extensive 
repairs  were  made  on  this  vessel.  .  A  new  boiler  was  put  in  under  con- 
tract, and  a  new  hoisting  engine  and  steam  st^eerer  were  put  in.  Her 
engines  were  overhauled  as  far  as  practicable,  with  the  assistance  of 
the  force  on  board,  but  they  will  soon  need  thorough  repair.  Her  gal- 
lows frame  was  repaired  and  is  now  in  good  order.  The  wheel  houses, 
cabins,  buoy  deck,  and  skylights  were  repaired,  and  an  almost  eutiiely 
new  st^rn  was  x>nt  in  by  the  force  on  boai'd.  The  vessel  is  now  in  good 
condition. 
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SEVENTH  DISTRICT. 

The  seventh  district  extends  from  just  south  of  Jupiter  Inlet,  Florida, 
to  the  mouth  of  the  Perdido  River,  Florida,  and  includes  a]l  aids  to 
navigation  on  the  Atlantic  and  Gulf  coasts  of  Florida  within  these 
limits. 

Inspector. — Commander  George  R.  Durand,  U.  S.  Navy,  to  May  31, 
1892;  Commander  William  B.  Newman,  U.  S.  Navy,  from  May  31, 
1892. 

Engineer. — ^Maj.  James  B.  Quinn,  Corps  of  Engineers,  U.  S.  Army, 

There  are  in  this  district — 

Light-bouses  and  ligljted  beacona 32 

Day,  or  unlighted  beacons 37 

Whistling  buoys  in  position 3 

Bell  buoys  in  position 5 

Other  buoys  in  position 237 

steamer  Laurel,  buoy  tender  and  for  supply  and  inspection  ^ 1 

Steamer  Arbutus,  for  construction  and  repair  in  the  seventh  and  eighth  districts.  1 
Scbof>ner  Clovery  for  construction  and  repair  in  the  seventh  and  eighth  districts 

until  December  26,  1891 1 

LIGHT-HOUSES. 

— .  Hillshoro  Tnlefj  offHillsboro  Pointy  between  Jvp iter  Inlet  and  Fowey 
Rockn  Hghtj  Atlantic  coast  of  Florida, — The  following  recommendation, 
which  was  made  in  the  hast  seven  annual  reports  of  the  Board,  is  re- 
newed, with  the  recommendation  that  $90,000  be  appropriated  for  this 
purpose : 

The  establishment  of  a  light  at  or  near  Hillshoro  Point,  Florida,  would  he  of  great 
aseistance  to  all  vessels  navigating  these  waters.  Steamers  bound  southward,  after 
luakiug  Jupiter  Inlet  light,  hug  the  reef  very  closely  to  avoid  the  current.  The  dan- 
gerous reef  making  out  from  Hillshoro  Inlet  compels  them  to  give  it  a  wide  Ijerth 
aud  to  go  out  into  the  Gulf  Stri;am.  Vessels  coming  across  froui  the  Bahama  Hanks 
would  be  able  to  vferify  their  position  if  a  light  were  placed  here;  a  difficult  matter 
in  case  they  fail  to  make  Jupiter  Inlet.  The  establishment  of  this  light  would  com- 
plete the  system  of  lights  on  the  Florida  reefs.  The  Board  therefore  renews  the 
recommendation  that  $90,000  be  ai»i)ropriated  for  this  purpose. 

720,  Fowey  Rocks,  Atlantic  coast  of  Florida. — The  jwsitions  of  the 
proposed  red  sectors  were  laid  out.  The  light-house  was  scaled  and 
painted.    A  new  bogit,  a  dingy,  with  sails,  etc.,  comiJete  was  supplied. 

721.  Gary sf art  Reef  on  Carysfort  Reef  near  the  edge  of  the  Gulf  Streamy 
Gulf  of  Mexico,  Floridu. — The  positions  for  the  proposed  red  sectors 
were  laid  out.  The  inside  of  the  cylinder  was  ceiled  and  paint^^d;  15 
pairs  of  new  iron  doors  and  one  wooden  door  were  put  up;  a  new  boat 
winch  was  put  up;  a  new  platform  was  built  under  the  keeper's  dwell- 
ing, and  various  minor  repairs  were  made.  The  iron  light-house  was 
scaled  and  painted. 
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722.  Alligator  Reef,  Oulf  of  MexicOy  Florida.— The  red  sectors  forttie 
ilhimiiiating  apparatus  were  fitted,  and  on  September  20,  1891,  the 
characteristics  of  this  light  were  changed.  The  i)ositioiis  for  the  pro- 
posed new  red  sectors  were  laid  out.  A  new  platform  wa-s  built  under 
the  dwelling,  and  various  minor  repairs  were  made.  The  iron  liglit- 
house  was  scaled  and  painted. 

723.  Sombrero  Key^  on  Sombrero  Shoalj  OtUf  of  Mexico,  Florida.-- 
The  positions  for  the  proposed  red  sectors  were  laid  out.  A  new  plat- 
form was  built  under  the  keeper's  dwelling;  a  new  iron  railing  wasput 
up  around  the  lantern  gallery  and  around  the  keeper^s  dwelling.  Va- 
rious repairs  were  made.  A  new  sailboat  18  feet  long  was  supplied 
The  iron  light-house  was  scaled  and  painted. 

724.  American  Shoal^  Oulf  of  Mexico^  Florida. — The  positions  for  the 
proposed  red  sectors  were  laid  out.  A  set  of  packing  rings  was  fiir- 
nished  for  the  use  of  the  illuminating  apparatus.  The  iron  light-house 
was  scaled  and  painted. 

725.  Sand  Key^  Gulf  of  Mexico,  Florida.— The  red  sectors  for  the 
illuminating  apparatus  were  fitted,  and  on  September  30,  1891,  the 
characteristics  of  this  light  were  changed.  The  positions  for  the  pro- 
posed new  red  sectors  were  laid  out.  ^N'ew  window  and  door  blinds an^ 
new  galvanized-iron  gutters  were  put  up  around  the  keeper's  dwelling; 
a  new  iron  door  was  hung  in  the  lantern,  all  new  work  was  painted, 
and  various  repairs  were  made.  The  iron  light-house  wa«  scaled  and 
painted.    The  sailboat  was  extensively  repaired. 

726.  Key  West,  on  Key  West  Island,  Gulf  of  Mexico,  Floridn.—The 
positions  for  the  proposed  red  sectors  were  laid  out.  The  tower  was 
whitewashed. 

The  following  recommendation,  which  was  made  in  the  Board's  last 
annual  report,  is  renewed : 

The  tower  is  of  brick  and  in  good  condition.  It  is,  however,  not  high  cnongh  to 
make  it  as  conspicuoas  as  it  should  he.  Tall  trees  obstruct  the  view  of  the  \\f(\itfTOio 
the  northwest.  It  is  an  important  light  of  the  third  order,  and  is  a  leading  ligl**  ^^^ 
no  less  than  seven  different  channels  in  the  vicinity.  The  tower  is  but  60  feet  hig^* 
It  would  he  an  immense  improvement  in  many  ways  to  build  up  the  tower  about  *iO 
feet,  to  increase  the  height  of  the  watchroom  section  about  3  feet,  and  to  prondea 
suitable  balcony. 

The  watchroom  is  so  low  that  the  keeper  can  not  stand  erect  in  it,  and  the  halc<«y 
is  too  narrow  for  practical  purposes.  The  changes  suggested  would  require  the  snl>* 
stitution  of  a  temporary  light  for  about  a  month,  the  construction  of  a  new  wat^*!!- 
room  section  with  suitable  balcony,  a  new  pedestal  for  the  lamp,  and  an  increase '" 
the  height  of  the  brickwork  of  the  tower  of  about  20  feet.  It  is  estimated  that  the 
proposed  work  will  cost,  including  scaffolding  and  labor,  about  $4,500,  and  recom- 
mendation is  made  that  an  appropriation  of  this  amount  be  obtained  tlierdbr.* 

*  An  appropriation  of  $.3,(K)0  to  do  the  work  mentioned  in  the  foregoing  paragraph 
was  made  in  the  sundry  civil  appropriation  act  which  was  approved  on  At^vst  *% 
1892.  The  Board  estimated  the  needed  work  would  cost  $4,500.  It  can  not  be  <^o"* 
for  a  less  amount:  It  is,  therefore,  recomended  that  an  additional  appropriatioD  w 
$1,500  be  made  for  this  purpose. 
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727.  JSrorthtoest  Passage^  entrance  to  harbor  of  Key  West^  Oulf  of  Mex- 
ico^ Florida. — The  positions  for  the  proposed  red  sectors  were  laid  out, 
and  various  minor  repairs  were  made.  Theiron  light-house  ^as  scaled 
and  painted. 

728.  Rebecca  Shoal,  Gulf  of  Mexico,  Florida. — ^The  positions  for  the 
proposed  red  sectors  were  laid  out,  and  various  repairs  were  made. 

730.  Tortugas  Harbor,  Gulf  of  Mexico,  Florida. — The  jwsitions  for  the 
Ijroposed  red  sectors  were  laid  out. 

731.  Sanibel  Island,  Gulf  of  Mexico,  Florida. — New  foundations  and 
platforms  were  put  up  under  the  cisterns.  A  new  steel-wire  fence  080 
feet  long  was  put  around  the  two  dwellings  and  tower,  and  was  painted. 
Various  minor  repairs  were  made.    The  light-house  was  painted. 

733.  Gasparilla  Island  Beacon,  entrance  to  Charlotte  Harbor,  Gulf  of 
Mexico,  Florida. — ^This  beacon,  which  was  in  the  water  50  feet  from  the 
beach,  was  washed  out  by  the  shifting  of  the  channel.  When  the 
light-house  tender  visited  the  place  the  beacon  was  taken  down  and 
was  reerected  175  feet  from  high- water  mark,  and  475  feet  from  the 
main  light,  on  a  range  with  the  outer  buoys.  The  beacon  is  22  leet 
high  and  is  painted  black. 

734.  Charlotte  Harbor,  Gulf  of  Mexico,  Florida,. — A  new  boat  winch 
was  put  up  and  was  famished  with  two  leading-blocks. 

735.  Mangrove  Point  Beacon,  Charlotte  Harbor,  Gulf  of  Mexico, 
Florida. — This  beacon  was  run  into  by  a  passing  vessel  and  nearly 
capsized.  It  has  never  been  lighted.  It  is  in  a  precarious  situation 
aud  is  liable  to  be  completely  destroyed  by  colliding  vessels. 

738.  Fgmont  Key,  entrance  to  Tampa  Bay,  Gulf  of  Mexico,  Florida. — 
A  new  steel- wire  fence  388  feet  long  was  put  around  the  keeper's  dwell- 
ing and  painted.    The  wash-house  was  moved  nearer  to  the  cistern,  . 
and  various  repairs  were  made. 

It  appears  that  mail  steamers  as  well  as  others  bound  to  Tampa  Bay 
and  for  Port  Tampa  have  been  delayed  by  fog.  This  can  be  prevented 
by  the  establishment  of  a  fog  bell  to  be  struck  by  machinery  at  Egmont 
Key  light- station.  It  is  estimated  that  this  can  be  done  for  not  ex- 
ceeding $2,000,  and  it  is  hoped  that  the  general  appropriation  for  ex- 
penses of  fog  signals  to  be  made  for  the  coming  fiscal  year  may  be  suf- 
ficient to  enable  the  Board  to  defiuy  the  exx>ense  therefrom. 

— .  Tampa  Bay,  Florida. — ^Urgent  call  not  only  by  the  merchant  marine 
but  by  the  N'avyhas  been  made  upon  the  Light- House  Establishment  to 
increase  the  number  of  lights  and  beacons  in  Tampa  Bay.  The  Board 
thereupon  directed  its  local  officers  to  make  a  thorough  examination 
and  careful  report  of  the  facts  in  the  case.  When  their  report  was  re- 
ceived the  Board,  after  due  consideration,  decided,  in  view  of  tlie  fact 
that  Tampa  Bay  affords  the  best  harbor  on  the  Florida  coast,  and  that 
20  feet  of  water  can  be  carried  clear  up  to  the  wliarves,  that  the  inti»r- 
ests  of  commerce  and  navigation  require  certain  changes  in  existing 
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aids  to  navigation  in  Tampa  Bay,  and  that  the  following-named  aids 
onght  to  be  provided : 

(1)  That  the  outer  buoy  foj  the  north  channel  be  made  a  whistling 

buoy. 

(2)  That  the  red  buoy  No.  2  of  the  north  channel  be  replaced  by  a 

red  sleeve-pile  day  beacon. 

(3)  That  the  red  buoy  No.  2  of  the  southwest  chwinel  be  replaced  by 

a  red  sleeve-pile  day  beacon. 

(4)  That  the  black  buoy  No.  3  to  the  eastward  of  Mullet  Key,  be  re- 
placed by  a  black  sleeve-pile  lighted  beacoiu 

(5)  That  the  red  beacon  No.  6  be  replaced  by  a  sleeve-pile  beacon 
showing  a  red  light. 

(6)  That  the  red  beacon  No.  8  be  made  a  sleeve  pile  beacou  showing 

a  red  light. 

(7)  That  a  sleeve-pile  day  beacon,  with  red  and  black  stripes,  be 
placed  on  the  wreck  to  the  south  westward  of  Gadsden  Point- 

(8)  That  a  sleeve-pile  day  beacon  be  placed  on  the  8|-tbot  shoal  off 
Oatflsh  Point,  near  the  mid-channel  buoy,  Hillsboro  Bay. 

(9)  That  the  red  t)uoy  No.  6  be  made  a  sleeve-pile  beacon  showing  a 
red  light. 

It  is  estimated  that  these  new  aids  will  cost  not  to  exceed  $6,000,  and 
it  is  recommended  that  an  appropriation  of  this  amount  be  made  there- 
for. 

Additional  aids  to  navigation  in  Tampa  Bay  were  urgently  needed 
by  its  increasing  commerce.  The  Board,  therefore,  took  the  rather 
unusual  step  of  immediately  marking  the  channel  by  huge  numbered 
day  beacons,  which  the  electric  search  lights,  now  carried  by  most 
steamers,  will  make  as  available  at  night  as  during  the  day.  This 
makeshift,  it  is  hoped,  will  avert  serious  disaster  until  appropriation 
can  be  made  for  the  erection  of  the  needed  and  recommended  lights.* 

739.  Anolote  Keys,  Gulf  of  Mexico,  Florida.— The  sailboat  was  re- 
paired. 

740.  Cedar  Keys,  Gulf  of  Mexico,  Florida.— A  new  sailboat  was  sup- 
plied, an  oil  house  was  built,  and  the  dwelling  was  extensively  re- 
paired. 

741.  8L  Marks,  entrance  to  8t  Marks  River,  Gulf  of  Mexico,  Florid4i.'- 

A  J^^^T*^^  ^®^^'  ^^^  ^®®^  ^^^Sj  was  built  around  the  tower  and  keep- 
ers dwelling,  and  was  painted. 

mood^''''''^  ^''''^'  ^""^^  ^-^  ^^^^  Florida.— On  July  31,  1888, 
land  f^fT^^  appropriated  for  the  erection  of  a  light-house  on  themain- 
__^o^westward  of  Crooked  River,  in  Franklin  County,  Fla.    The 

«*■  »<i<iitio^ir aWrT**^^'^ -^^'^  '"  *^^°  ^'^  entitled  ''An  act  for  the  eBtablisliineiit 
July  27,  1892  The  nro"^^''^'**'^'^  ***  Tampa  Bay,  Florida/'  which  was  approved  on 
'^aoied  in  the  foreirnL/r  "'^'^'^'"^^  l»»ve  been  taken  to  have  the  aids  to  navigation 

going  paragraphs  established  as  soon  as  practicable. 
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land  for  the  site  was  selected  and  a  deed  of  some  12  acres,  with  a  trac- 
ing showing  the  location,  with  an  abstract  of  title,  was  sent  on  Sep- 
tember 19, 1889,  to  the  proper  United  States  attorney  for  examination. 
The  deed  was  fonnd  insafflcient  and  condemnation  proceedings  were 
instituted.  In  July,  1891,  the  United  States  court-hoase  wa%  destroyed 
by  fire  and.  all  the  papers  in  the  case  were  bamed.  Measures  were 
taken  at  once  to  duplicate  the  papers.* 

744.  Apalachicola  Bay  front  beacon^  Oulf  of  Mexico^  Florida. — ^This 
beacon  was  destroyed  on  November  23, 1891,  in  a  collision,  by  the  tug 
Constanoe.  It  was  rebuilt  on  the  same  site,  and  two  clusters  of  piles 
were  placed,  by  contract,  around  the  beacon  for  its  protection. 

745.  Apalachicola  Bay  rear  heacottj  Oulf  of  Mexico^  Florida. — ^This 
beacon  was  repaired  and  painted  by  contract  during  the  year. 

746.  Cape  San  Blas^  Gulf  of  Mexico^  Florida. — The  station  is  in  dan- 
ger from  the  encroachment  of  the  sea.  Negotiations  are  being  made 
for  a  new  location.    Slight  repairs  were  made. 

— .  St.  Joseph  Pointj  St.  Joseph  Bay^  Oulf  coast  of  Florida. — ^The  fol- 
lowing recommendation,  which  was  made  in  the  Board's  annual  reports 
for  the  last  four  years,  is  renewed: 

The  fiBhing  fleet  on  this  coast  is  large.  A  southerly  gale  is  calculated  to  drive 
these  vessels  upon  a  lee  shore.  The  only  harbor  of  refuge  for  some  60  miles  is  St. 
Joseph  Bay.  This  is  easily  accessible  in  the  daytime,  but  at  night  it  is  difficult  of 
entrance  without  a  light.  The  Board  is  decidedly  of  opinion  that  it  would  be  largely 
to  the  interests  of  the  fishing  fleet  in  particular,  and  the  commerce  and  navigation 
of  the  Florida  coast  in  general,  that  this  light  should  be  established.  It  is  estimated 
that  it  can  be  done  for  $25,000.  A  bill  for  this  purpose  was  favorably  reported  upon 
recently  by  the  Senate  Committee  on  Commerce,  and  tbe  Senate  inserted  the  item  in 
the  sundry  civil  appropriation  bill,  but  as  it  failed  of  enactment  the  recommenda- 
tion is  renewed,  . 

747.  Pensticolaj  Pensacola  Bay^  Oulf  of  MexicOj  Florida. — A  first-order 
oil  house  was  built,  and  various  minor  repairs  were  made. 

751.^  Fort  Barrancas  front  range,  Pensacola  Bay,  Oulf  of  Mexico, 
Florida. — Some  18  brick  pillars  were  put  under  the  dwelling  and  kitchen. 
A  new  foundation  was  put  under  the  cistern  and  300  feet  of  wire  fence 
were  put  vip. 

— .  Deer  Point,  entrance  to  Santa  Rosa  Sound,  Pensacola  Bay,,  Florida. — 
A  small,  inexpensive  beacon  light  is  needed  on  Deer  Point,  near  the 
quarantine  ground  at  the  entrance  to  Santa  Bosa  Sound,  Pensacola  Bay, 
Florida.  It  is  estimated  that  it  can  be  established  for  not  exceeding 
tl,000,  and  it  is  recommended  that  an  appropriation  of  this  amount  be 
made  therefor. 

*  The  title  to  the  site  was  approved  by  the  Attorney-General  of  the  United  States 
on  Augoat  22, 1892. 
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REPAIRS. 


At  each  of  the  following-nanied  stations  repairs,  more  or  less  exten- 


sive,  were  made  during  the  year: 

721.  Cary^ort  Reef,  Fla. 

722.  Alligator  Reef,  Fla. 

723.  Sombrero  Key,  Fla. 
125.  Sand  Key,  Fla. 

727.  Northwest  Passage,  Fla. 

728.  Rebecca  Shoal,  Fla. 

729.  Dry  Tortugas,  Fla. 
731.  Sanibel  Island,  Fla. 


738.  Egmont  Key,  Fla. 

739.  Anclote  Keys,  Ha. 

740.  Cedar  Keys,  Fla. 
743.  Cape  St.  George,  Fla. 
746.  Apalachlcola  Bt-jy,  Fla. 

746.  Cape  San  Bias,  Fla. 

747.  Pensacola,  Fla. 


DAY  OR  UNLIGHTED  BEACONS. 

Beacons  were  built  in  Tampa  Bay  by  the  tender  Putnam  and  a  hired 
pile-driver  at  the  following-named  placed: 

A  three-pile  wooden  beacon,  black,  No.  5,  on  the  south  end  of  the 
middle  ground. 

A  three-pile  wooden  beacon,  red,  No.  6,  at  the  south  end  of  South  Cut 

A  two-pile  wooden  beacon,  red,  No.  10,  at  the  south  end  of  North  Ciit 

A  two-pile  wooden  beacon,  red,  No.  12,  at  the  northerly  end  of  North 
Cut. 

Live  Oak  Point  Beacon,  Charlotte  Harbor,  was  broken  off*  by  collision 
with  a  phosphate  barge. 

The  Sea-Horse  Eeef  Beacon,  black,  at  Cedar  Keys,  Florida,  was  de- 
stroyed by  collision  with  the  tender  Putnam.  It  was  not  rebuilt,  as  it 
was  no  longer  needed. 

BUQYAGB. 

The  buoys  were  changed  during  the  year  so  far  as  it  was  practicable 
to  do  so.    The  following-named  new  buoys  were  placed: 

Two  buoys  to  mark  the  Narrows  in  Tampa  Bay. 

A  second-class  whistling  buoy  at  the  entrance  to  North  Channel, 
Tampa  Bay. 

One  buoy  to  mark  MoUisses  Eeef,  Florida  Reefs. 

One  buoy  on  western  edge  of  St.  Martins  Outer  Shoal,  Gulf  of  Mexico. 

One  buoy  to  mark  Ten-Foot  Shoal  in  Northwest  Channel,  Key  West 
Harbor. 

One  buoy  to  mark  Key  Biscayne  Shoal,  Straits  of  Florida. 

One  buoy  to  mark  the  westerly  edge  of  Fort  Taylor  Shoal,  Key  West 
Harbor. 

The  following-named  buoys  were  discontinued  as  no  longer  necessary: 

Starboard  Reef  buoy,  Turtle  Harbor. 

Nbrth  Point  of  Middle  Ground  buoy,  Turtle  Harbor. 

Two- Foot  Slioiil  buoy.  Turtle  Harbor. 
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West  Point  of  Middle  Ground  buoy,  Turtle  Harbor. 

Only  two  buoys  went  adrift,  but  as  there  are  two  buoys  on  the  beach 
near  Phillips  Inlet  that  can  be  recovered  by  the  tender  there  will  prob- 
ably be  no  loss. 

DEPOTS. 

Tortug<i8y  Fort  Jeff er son j  Florida, — ^The  piles  standing  in  the  water 
are  nearly  eaten  off  by  the  shipworm.  The  shed  and  bbicksniith  shop 
are  in  good  condition.    No  repairs  were  made  during  the  year. 

Egmont  Key^  Florida. — The  out^r  end  of  the  wharf  needs  rebuilding. 
The  cistern  should  be  replaced  and  a  new  cistern  added,  with  x)ipes 
leading  from  both  to  the  outer  end  of  the  wharf,  for  watering  the  tend- 
ers.   No  repairs  were  made  during  the  year. 

Key  West  buoy  depot  and  coal  shed^  Florida. — ^The  coal  shed  has  set- 
tled about  5  feet.  It  should  be  raised  to  the  level  of  the  wharf  and 
liave  new  piles  driven  under  it  for  its  support.  The  wharf  needs  new 
planking,  and  most  of  the  stringers  and  piles  need  replacing.  A  new 
cistern,  with  connecting  pipes  to  the  end  of  the  wharf,  are  needed. 

Fensacola^  Florida. — It  is  in  good  condition,  but  has  no  wharf.  The 
Navy  wharf  has  recently  been  repaired  and  its  use  loaned  to  the  Light- 
House  Establishment. 

TENDERS. 

The  Putnam. — ^This  steamer  was  constantly  employed  until  relieved 
by  the  Laurel  on  September  28,  1891.  She  changed  8  buoys,  lauded 
2  cords  of  friel  and  32  rations  at  stations,  made  22  inspection  trips, 
and  her  crew  worked  some  10  days  at  the  depots.  She  scaled  and 
painted  five  iron-pile  light-houses, which  occupied  some  24  days.  She 
was  under  steam  61  days,  and  fires  were  hauled  30  days.  In  doing  this 
she  steamed  about  1,697  nautical  miles  and  consumed  about  112  tons 
of  coal.  This  tender  was  towed  by  the  Laurel  from  Key  West  to  Pen- 
sacola  in  November,  and  thence  to  Milton,  Fla.,  where  she  is  laid  up 
with  a  watchman  in  charge.  Her  condition  is  fair,  but  her  boiler  is 
so  thoroughly  incrusted  with  scale  as  to  render  the  time  necessary  to 
put  it  in  c6ndition  for  use  quite  uncertain. 

"  The  LoAirel. — ^This  steamer,  after  having  been  repaired  at  the  North, 
relieved  the  Putnam  September  28, 1891,  and  has  since  been  constantly 
employed  at  the  regular  inspection,  supply,  and  buoy  work  of  the  dis- 
trict. She  scaled  and  painted  4  light-houses  in  about  28  days,  cleaned 
150  buoys  and  painted  them  three  coats  each,  changed  110  buoys, 
landed  25  cords  of  fuel  and  35  rations  at  light-stations,  made  28  in- 
8I>ection  trips,  and  her  crew  worked  75  days  at  die  different  depots. 
The  engineers  bushed  67  and  patched  12  buoys.  She  was  under  steam 
156  days,  and  fires  were  hauled  91  days.  In  doing  tnis  work  she 
steamed  5,866  nautical  miles  and  consumed  380  tons  of  bituminous 
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coal.  The  tender's  large  whaleboat  was  wrecked  at  Rebecca  Sboal  in 
January  and  a  new  one  is  being  built.  The  second  whaleboat  is  un- 
serviceable. The  dingy  is  in  good  condition,  but  all  the  boats  need 
new  sails.  The  tender  is  in  good  working  condition.  The  starboard 
engine  was  disabled  by  a  broken  crank  pin  Jane  3,  1892,  while  on  a 
trip  to  Gasparilla  Island.  Under  the  port  engine  she  is  able  to  make6 
to  7  knots,  according  to  the  weather.  She  has  made  six  inspection 
trips  and  one  special  trip  to  Gasparilla;  has  changed  29  buoys, and  ha 
crew  has  worked  9  days  at  the  depots.  She  was  under  steam  29  days 
and  flres  were  hauled  1  day.  In  the  performance  of  the  above  work 
she  steamed  888  nautical  miles  and  consumed  49|  tons  of  coaL 

The  Arbutiu. — ^This  steamer  was  actively  employed  in  making  repairs 
to  the  light-houses  in  the  seventh  and  eighth  districts.  She  was 
docked  and  her  old  metal  was  patched.  Some  calking  was  done  and 
other  minor  repairs  were  made.  The  machinery  was  pat  in  good  order. 
The  propeller  shafts  were  straightened,  new  shaft  bearings  were  put 
in  place  of  those  worn  out,  and  the  wheels,  where  bent,  were  broogbt 
into  shai>e.  The  boiler  is  not  at  all  satisfactory.  It  has  been  repaired 
several  times,  as  its  material  is  defective.  A  new  boiler  will  have  to  be 
supplied  soon.  During  the  year  she  ran  14,044  miles  and  consumed 
717  tons  of  ooaL 

The  Clover. — ^This  schooner  was  actively  employed  in  making  repaid 
to  light-stations  in  the  seventh  district  until  December  26, 1891,  when 
she  was  transferred  to  the  fourth  light-house  district. 
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EIGHTH  DISTRICT. 

The  eighth  district  extends  fipom  the  month  of  the  Perdido  Eiver, 
the  boundary  between  Florida  and  Alabama,  to. the  Bio  Grande,  the 
southwestern  boundary  of  Texas,  and  includes  all  aids  to  navigation 
on  the  Gulf  coast  of  the  United  States  within  these  limits,  together 
with  those  in  Lakes  Borgne,  Pontchartrain,  Maurepas,  Grand  Lake, 
and  Lake  Chicot,  and  those  on  the  Mississippi  River  below  New  Or- 
leans, La. 

Inspector, — Commander  Dennis  W.  MuUan,  XJ.  S.  Navy. 

Ungineer, — ^Mjy.  James  B.  Quinn,  Corps  of  Engineers,  U.  8.  Army. 

In  this  district  there  are- 

Light-honses  and  beacon  lights  (inchiding  twelve  post  lights  on  the  Mississippi 

Riyer,  Grand  Lake,  and  Lake  Chicot) 62 

Light-ships  in  position 2 

Day  or  nnlighted  beacons 17 

Fog  signal  operated  by  steam 1 

Fog  signals  operated  by  clockwork 11 

Whistling  buoys  in  position * 3 

Bell  buoys  in  position 1 

Other  buoys  in  position 95 

Steamer  Pansy,  buoy  tender  and  for  supply  and  inspection 1 

Steamer  Jr&ttttt«,  for  construction  and  repair  in  the  Seventh  and  Eighth  districts.  1 
Schooner  Cl4)ver,  for  construction  and  repair  in  the  Seventh  and  Eighth  districts 

until  December  26,  1891 1 

LIGHTHOUSES. 

— \  Dog  River  Bar,  Mobile  Bay,  Alaibama. — The  following  recom- 
mendation, which  was  made  in  the  Board's  annual  reports  for  the  last 
four  years,  is  renewed : 

The  present  system  of  lights  is  not  sufficient  to  enable  vessels  to  run  up  to  Mobile 
at  night.  The  Board  therefore  renews  its  recommendation  of  last  year,  that  a  screw- 
pile  structure  be  established  carrying  a  fourth-order  flashing  light  at  about  where 
the  upper  channel  beacon  now  stands^  near  the  second  bend  in  the  dredged  channel. 
For  this  purpose  an  appropriation  of  $20,000  should  lie  made. 

— .  The  8hip  Channel,  Mobile  Bay,  Alabama. — The  following  recom- 
mendation, w^hich  was  made  in  the  Board's  annual  report  for  the  last 
two  years,  is  renewed : 

The  intc^rests  of  commerce  require  that  additional  aids  to  navigation  be  established 
along  this  chaiinoL  The  Board  is  of  opinion  that  live  or  more  light-stations  should 
be  built  along  the  ship  channel.  It  is  estimated  that  these  lights  ran  be  established 
for  160,000;  and  it  is  recommended  that  an  appropriation  of  this  amount  be  made 
therefor. 

756,  Sand  Island,  Qulf  of  Mexico,  near  Mobile  Point,  Alabama. — A 
first'Order  oil  house  was  erected.    The  encroachments  of  the  sea  are 
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disturbiDj^  tho  keeper's  dwelling;  the  foundations  are  commencing  to 
give  way,  and  it  will  soon  be  necessary  to  move  the  dwelling.  A  new 
20-foot  cat-rigged  sailboat  was  furnished. 

764,  Battery  Gladden  {also  Dog  River  Bar  Range^  rear)^  on  ruins  of 
Battery  Gladden^  below  the  mouth  of  the  Mobile  River ^  A  lahama,—k 
seeond-order  oil  house  was  erected.  A  new  wharf,  150  feet  long,  and 
extending  out  to  about  5  feet  of  water,  was  built  on  cypres  piles. 
Minor  repairs  were  made. 

765,  Horn  Island^  Gulf  of.  Mexico^  Mississippi. — A  second-order  oil 
house  was  built.    Minor  repairs  were  made. 

769.  Hast  Pascagoula  River,  mouth  <jf  East  Paseagoula  River,  Mims- 
sippi. — Some  76  tons  of  rock  were  placed  in  front  of  the  station  to  pro- 
tect the  site.    Various  minor  repairs  were  made. 

770.  Ship  Island,  near  the  end  of  Ship  Island,  Mississippi. — A  second- 
order  oil  house  was  erected.    Various  minor  repairs  were  made. 

771.  Biloxi,  entrance  to  Biloxi  Buy,  Mississippi. — A  second  order  oil 
house  was  built.  A  wire  fence  \n  as  put  up  around  the  tower  and 
keeper's  dwelling. 

773.  Merrill  Shell  BanJc,  between  Cat  Island,  St.  Joseph  Island^  and 
Grand  Island,  Mississippi. — ^The  iron  ladder  from  the  water  to  the  first 
landing  was  renewed  with  one  taken  from  South  Pass  depot.  The  old 
gutters  were  renewed  with  galvanized  iron  gutters  and  pipe.  Various 
repairs  were  made. 

790.  Southwest  Pass,  Mississippi  River,  Louisiana. — A  3,000-galion 
cistern  was  put  up. 

791.  Head  of  the  Passes,  Mississippi  River,  on  Deer  Island,  Louist- 
ana. — A  3,000-gallon  cistern  was  furnished.  Various  minor  repaii^ 
were  made. 

792.  Head  of  the  Passes  West  Jetty,  upper  entrance  to  South  Pm^i 
Mississippi  River,  Louisiana. — ^This  beacon  was  ruu  into  and  damaged 
on  December  18, 1891,  by  the  Cromwell  Line  steamer  Seneca,  and  on 
February  6,  1892,  it  was  completely  demolished  by  the  steaaier  Keic 
Orleans,  of  the  same  line.  A  light  will  be  shown  here  from  a  lantern 
hung  on  a  pole  until  the  beacon  is  rebuilt.  The  beacon  was  built  at  the 
extreme  outer  end  of  the  jetty  in  an  exposed  position.  The  tower  was 
not  sufficiently  protected,  as  the  piling  proved  to  be  not  firm  enougli. 
The  current  of  the  river  is  swift  and  the  length  of  the  piles  is  sudi  as 
to  give  spring  under  the  pressure  of  a  heavy  ship.  Also  the  water  waj? 
too  deep.  It  is  proi)osed  to  rebuild  the  tower  in  8  feet  of  water  in  tlie 
rear  of  the  jetty  for  the  sake  of  its  protection.  It  is  estimated  tliat 
this  can  be  done  for  not  exceeding  $4,000,  and  it  is  hoped  that  the  gen- 
eral appropriation  for  repairs  of  light-houses  for  the  coming  fiscal  year 
will  be  sufficient  to  enable  the  Board  to  defray  the  expense  of  rebuild- 
ing this  beacon  therefrom. 
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793,  Head  of  the  Passes  East  Jetty ^  entrance  to  South  JMsSj  Mississippi 
Eiverj  Louisiana. — ^This  beaeou  washed  out,  but  it  was  immeiliately  re- 
stored, and  without  change  in  location  or  character.  As  it  is  in  a  situa- 
tion subject  to  scour,  it  must  be  rebuilt  in  a  more  substantial  manner. 
The  beacon  is  now  in  good  condition. 

803.  Ship  Shoalj  Oulf  of  Mexico^  Louisiana. — Two  broken  beams 
under  the  piazza  floor  were  repaired  and  three  plates  were  replaced. 
Extra  crane  davits  were  put  up  on  the  east  side.  Various  minor  re- 
pairs were  made. 

— .  Mermenteau  River  Light- Station^  near  the  mouth  of  the  Mermenteau 
River  J  Qulf  of  Mexico^  Louisiana. — ^A  small  inexpensive  light  estab- 
lished here  would  be  of  great  benefit  to  vessels  trading  between  Mer- 
menteau and  Galveston.  It  is  estimated  that  it  (;ould  be  established 
for  not  exceeding  $7,000,  and  it  is  recommended  that  an  ai)propriati()n 
of  this  amount  be  made  therefor. 

813.  Sabine  Fass,  on  Brant  Pointy  entrance  to  Sabine  Mirer ^  Louisi- 
ana.— ^A  second-order  oil  house  was  put  up.  Various  minor  repairs 
were  made.    A  new  14-foot  sailboat  was  supplied. 

815.  Bolivar  Poiwt^  entrance  to  Galveston'  Bapj  Texas. — ^A  first-order 
oil  house  was  built. 

817.  Half  moon  Shoal^  Qalveston  Bay^  Texas. — The  lower  section  of  the 
iron  braces  was  renewed.  A  new  column  was  put  in  under  the  keeper's 
dwelling.  The  platform  and  ladder  under  the  dwelling  were  repaired. 
All  new  work  was  painted. 

•  818.  Bed  Fish  Bar,  Galveston  Bay^  Texas. — A  gallery  was  put  up 
around  the  keeper's  dwelling.  A  new  tin  roof  was  put  on.  Various 
minor  repairs  were  made. 

8J2J2.  Point  Isabel,  entrance  to  Brazos  Santia^o^  Gulf  of  Mexico,  Tejcas, — 
There  is  an  appropriation  of  $8,000  for'  reestablishing  tlie  light  at  this 
place.  The  United  States  attorney  is  still  engaged  in  securing  title  to 
the  land  upon  which  the  light-house  stands. 

REPAIRS. 

At  each  of  the  following-named  stations  repairs,  more  or  less  exten- 
sive, were  made  during  the  year: 


760.  Mobile  Bay,  41a. 
766.  Round  Island,  Miss. 
781.  Chefancte  River,  La. 
784.  ChandeleoT,  La. 


785.  Pass  &  Loutre,  La. 
804.  Soathwest  Reef,  La. 
816.  Fort  Point,  Tex. 


LIGHT-SHIPS. 


811.  Trinity  Shoal  Light-Vessel,  No.  43,  Gvlf  of  Mexico,  Louisiana, — 
!Early  in  the  year  a  20-inch  wooden  windlass  was  put  in,  and  at  the 
same  time  74  new  boiler  tubes,  2  J  inches  in  diameter  by  78  inches  long, 
and  a  new  check  valve  for  the  inspirator  of  the  fog  signal  engine  were 
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famished.  This  work  was  done  while  the  ship  was  on  her  station.  In 
May,  1892,  the  tender  Paiwy  towed  her  to  New  Orleans,  La.,  where  sbe 
received  a  new  rudder,  new  bitt  and  braces,  repairs  to  rail  and  riding 
chock,  two  new  partners,  slight  repairs  to  the  deck  on  the  forecastle, 
and  copper  and  rocker  keel.  The  strainers  and  strainer  plates  were 
taken  out  and  thoroughly  cleaned.  They  were  found  to  contain  oys- 
ters which  would  surely  have  prevented  the  strainers  from  serving  their 
purpose  had  they  not  been  removed.  Slight  repairs  were  made  to  (b» 
fog  signal.  While  the  ship  was-  in  dock  a  survey  of  her  bottom  was 
made  and  it  was  found  to  be  in  excellent  condition.  The  only  place 
that  showed  signs  of  deterioration  was  on  the  rocker  or  bilge  keeK 
where  it  looked  as  though  she  had  fouled  something  and  injured  boft 
the  metal  and  wood.  This  was  remedied  by  patching  with  pine  aid 
metal.  Before  she  is  returned  to  ]ier  station  in  July,  the  vessel  will  be 
supplied  with  fuel  for  the  steam  fog  signal.  Some  new  mooring  cham. 
recently  received  from  the  general  light-house  depot,  will  also  be  pat 
on  board.  The  station  was  marked  by  a  first-class  can  buoy  iii  tite 
absence  of  the  light-ship. 

814.  Galveston  Light-  Vesaely  No.  28^  Qalveston  Bay,  Oulf  of  Mexi(^ 
Texas. — On  March  26, 1892,  this  vessel  was  brought  infer  repairs  and  i 
first-class  can  buoy  was  moored  in  her  place.  She  was  hauled  out  on 
the  ways  at  Galveston,  Tex.,  and  a  new  forefoot,  and  a  new  false  ked 
were  put  on.  The  yellow  metal  was  replaced  where  needed.  A  new 
stem  was  affixed,  two  new  planks  were  put  in  on  her  side.  New  maifi 
deck  and  forward  awnings,  new  windsail  and  ^  new  jib  were  reeenflf 
supplied. 

DAT  OR  UNLiaHTED  BEACONS^  * 

The  beacons  are  in  good  condition. 

FOG  SIGNALS  OPERATED  BY  STEAM  OR  HOT-AIR  ENGINES. 

811.  Trinity  Shoal  Light- Vessel,  No.  43,  Oulf  of  Mexico,  Louistana.-^ 
This  12-inch  steam  whistle  was  in  operation  116J  hours  and  consumed 
4^  tons  of  anthracite  coal. 

BUOYAGE. 

The  buoyage  of  the  district  was  well  cared  for.  The  buoys  were  aD  • 
attended  to,  except  a  few  in  the  western  part  of  the  district,  which 
were  not  reached  by  the  tender.  Eight  new  buoys  were  placed,  a»* 
eight  buoys  which  had  drifted  out  of  position  were  recovered  from  dif- 
ferent localities.  The  spare  buoys  at  the  depot  were  kept  in  good 
order.  In  December,  1891,  and  January,  1892,  a  quantity  of  buoy% 
buoy  whistles,  buoy  shackles,  ballast  balls,  stone  sinkers,  mushrooift 
anchors,  and  chain  were  received  from  the  general  light-house  depot 
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Mach  chain  was  used  for  buoy  purpones.  During  the  year  570  fathoms 
of  various  sizes  were  received.  Some  chain  was  received  for  light- ves- 
sels also. 

DEPOTS. 

Port  Ead^y  J!k)wma?ui.— rThe  coal  shed  is  in  fair  condition.  The  fol- 
lowing repairs  were  made  to  the  buoy  shed  and  wharf:  One  row  of 
piles  was  driven  in  front  of  the  buoy  shed  to  detach  the  wharf  from  the 
shed.  A  third  of  the  foundation  timbers  and  sills  and  two-thirds  of 
the  side  of  the  building  were  repaired  and  renewed.  About  one-half 
of  the  flooring  was  renewed.  A  new  partition  was  i>ut  up  between 
the  buoy  shed  and  the  storeroom.  The  windows  were  repaired.  An 
office  was  built,  new  lockers  made  in  the  storeroom,  and  the  buoy  shed 
was  lined  inside  with  1-inch  boards.  The  wharf  and  jilanking  were 
repaired  where  needed.  A  new  fender  and  hitching  piles  were  driven 
and  the  entire  buoy  shed  was  painted.  Xew  foundations  were  built  for 
five  cisterns  and  one  old  and  four  new  cisterns  were  put  up. 

TENDERS. 

The  Arbutus. — ^This  steamer  was  actively  employed  during  the  year 
in  making  repairs  to  the  light-houses  in  the  seventh  and  eighth  dis- 
tricts. During  the  year  the  tender  was  docked  and  the  old  metal  was 
patched  where  required.  Calking  was  done  where  necessaiy,  and 
other  minor  repairs  were  made.  The  machinery  was  also  repaired  and 
put  in  good  order.  The  propeller  shafts  were  straightened,  new  shaft 
bearings  were  put  in,  and  the  wheels  were  brought  into  shape  where 
bent.  The  boiler  is  not  satisfactory;  it  was  repaired  several  times; 
the  material  appears  to  be  defective.  •  A  new  boiler  will  have  to  be  put 
in  before  long. 

During  the  year  she  ran  14,044  miles  and  consumed  717  tons  of  coal. 

The  Glover. — ^This  schooner  was  actively  employed  in  making  repairs 
to  light-stations  in  the  seventh  district  until  December  26,  1891,  when 
she  was  transferred  to  the  fourth  light-house  district. 

The  Pansy. — ^This  steamer  was  employed  in  attending  to  buoyage, 
supplying  light- vessels  and  stations  with  rations,  fuel,  and  sundry  sup- 
plies, and  conveying  the  inspector  on  the  quarterly  visits  of  inspection 
to  the  vessels  and  stations  in  the  district.  She  placed  10  buoys,  re- 
covered 8,  and  cleaned  and  painted  150.  A  few  days  were  devoted  to 
overhauling  and  removing  the  buoys,  etc.,  from  the  depot  at  Port  Eads 
to  facilitate  the  progress  of  the  repairs  being  made  by  the  engineer  of 
the  district.  She  carried  the  boiler-makers  out  to  the  Trinity  Shoal 
light-vessel,  and  waited  until  they  had  put  in  the  new  tubes  and  then 
brought  them-  back  to  New  Orleans.  She  towed  both  the  Galveston 
light-ship  and  the  Trinity  Shoal  light-ship  from  their  respective  sta- 
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tious  to  be  repaired,  and  replaced  them  on  their  stations.  Buoys  and 
buoy  appendages  were  received  from  the  general  light-house  depot,  and 
the  tender  brought  them  from  New  Orleans  to  the  district  depot,  where 
they  were  stored,  and  the  heavy  weights  were  distributed  to  the  best 
advantage.  The  tender  was  laid  up  at  New  Orleans  60  days  during 
the  year,  where  extensive  repaups  were  made  to  her  boiler.  She  wa.* 
also  docked,  her  bottom  was  scraped,  and  she  received  two  coats  of 
coal  tar  below  the  water  line.  The  hull  was  painted  above  the  water 
line.    She  steamed  8,360  miles  and  consumed  about  530  tons  of  coaL 
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NINTH  DISTRICT. 

The  ninth  district  includes  all  aids  to  navigation  on  Lake  Michigan, 
Green  Bay,  and  tributary  waters,  and  the  Straits  of  Mackinac,  west  of 
a  line  drawn  across  the  straits  from  Old  Mackinac  Point. 

Impector. — Commander  NicoU  Ludlow,  U.  S.  Navy. 

Engineer. — Maj.  William  Ludlow,  Corps  of  Engineers,  U.  S.  Army,  to 
June  213, 1892;  Col.  Orlando  M.  Poe,  Corps  of  Engineers,  U.  S.  Aimy, 
from  June  22,  1892. 

There  are  in  this  district — 

Light-hoii8efl  and  beacon  lights 91 

Light-fihips  in  position ^. 3 

Fog  signals  operated  by  steam 15 

Peg  signals  operated  by  clockwork 6 

Bnoys  in  position 80 

Steamer  Dahlia,  buoy  tender  and  for  supply  and  inspection 1 

Steamer  Amaranth,  engineer's  tender,  for  repairs  and  coUHtruction 1 

steamer  Warrington,  engineer's  tender,  for  repairs  and  construction 1 

The  lights  are  classified  as  follows : 

Second-order  lights 1 

Third-order  lights 7 

Three-and-a-half-order  lights : 3 

Fourth-order  lights 31 

Fifth-order  lights 12 

Sixth-order  lights 21 

Lens-lantern  lights 5 

Tubular-lantern  lights 11 

Total 91 

LIGHT-HOUSES. 

1178.  Old  Mackinac  Pointy  Straits  of  Mackinac,  Michigan* — Congress, 
by  the  act  approved  on  March  2, 1889,  authorized  the  establishment  of  a 
light-house  at  Old  Mackinac  Point,  and  by  the  act  approved  March  3, 
1891,  appropriated  $20,000  therefor.  An  appropriation  of  $5,500  was 
also  made  by  the  act  approved  on  March  2,  1889,  for  the  establishment 
there  of  a  fog  signal.  The  land  for  the  site  was  purchased  and  the 
deed  was  recorded  in  June  1890.  Work  was  begun  on  the  fog  signal 
.on  July  I ;  it  Vas  finished  by  October  9,  and  went  into  operation  on 
November  5, 1890.  The  plans  and  general  description,  with  estimate  of 
cost  of  a  liglit-housc  and  keepers'  d  welUngs,  were  then  made.  Bids  were 
aske<l  by  advertisement  for  them<^tal  work  and  for  the  construction  of 
the  tower  and  dwellings.  Contract  was  made  o?i  October  10,  1891,  for 
the  construction  of  the  metal  work,  which  was  completed  and  delivered 
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oil  January  17, 1892,  at  the  light-lionse  depot  in  Detroit.  No  bids  for 
the  erection  of  the  tower  and  dwellings  were  received,  so  the.  work  wm 
readvertised.  On  March  19,  1892,  six  bids  were  received  for  fiimisli- 
ing  the  material  and  labor  necessary  to  construct  the  light-house  and 
keepers'  dwellings,  and  was  contracted  for  with  the  lowest  bidder.  A 
contract  for  the  construction  of  the  metal  work  of  a  circular  iron  oil 
house  was  made  with  the  lowest  bidder  after  due  advertisement^  and 
the  work  was  delivered  at  the  Detroit  light-house  depot.  The  erection 
of  the  light-house  and  keepers'  dwellings  was  begun  in  the  latter  pait 
of  May,  and  was  continued  to  the  end  of  the  fiscal  year.  A  barn  was 
also  erected.  Slight  repairs  were  made  to  the  fog-signal  maehinery. 
The  station  consists  of  the  light-house  tower  and  keepers'  dweUings, 
the  fog  signal,  the  outbuilding  or  bam,  and  the  oil  house.  The  toirer 
is  a  cylindrical  brick  shaft  on  a  base  of  limestone  ashlar.  It  is  13  feet 
4  inches  in  diameter  outside,  45  feet  high  to  the  gallery,  and  50  feet  to 
the  focal  plane.  It  is  built  of  buff-colored  brick,  and  is  surmounted  by  » 
circular  iron  gallery  and  an  octagonal  fourth-order  lantern.  The  walls 
are  constructed  with  air  spaces,  and  the  interior  contains  a  circular 
iron  staircase  and  a  watchroom  8  feet  8  inches  diameter  at  the  top. 
The  tower  is  connected  with  and  forms  the  northwest  corner  of  the 
keepers'  dwellings,  from  which  it  is  separated  by  a  service  room,  leav- 
ing an  external  entrance  and  porch.  The  dwelling,  a  two-story  struc- 
ture, is  arranged  as  two  separate  houses  under  one  root  A  lobby 
measuring  4  feet  by  6  feet,  adjoining  the  service  room,  gives  access  to 
both  dwellings*  The  east  dwelling  contains  a  parlor,  a  dining  room 
and  a  sitting  room  and  kitchen  on  the  first  floor.  The  west  dwelling 
contains  a  spare  room,  a  living  room,  and  a  kitchen  on  the  first  fioor, 
and  each  is  provided  with  pantries  and  vestibules.  Each  has  three 
bedrooms  in  the  second  story.  The  finish  throughout  is  white  pine, 
varnished,  except  the  floors  of  the  first  story  and  the  staircase  and 
wainscoting,  which  are  of  hard  wood.  Each  dwelling  has  a  cistern  in 
the  cellar,  and  there  is  a  good  well  in  the  rear,  with  a  pump  near  the 
kitchen  door  of  each  house.  The  exterior  of  the  building,  as  in  the 
case  of  the  tower,  is  of  buft*  brick  with  base  of  ashlar  and  trimmings 
of  Indiana  limestone.    The  roofs  are  tin  tiling,  painted  bright  red. 

The  fog  signal  is  just  to  the  eastward  of  the  dwellings  and  consists 
of  a  frame  structure  22  by  40  feet  in  plan,  covered  with  corrug»te<l 
iron  outside  and  smooth  iron  inside,  and  contains  duplicate  boilers  and 
machinery,  and  10-inch  steam  whistles. 

About  54  feet  south  and  to  the  rear  of  the  dwelling  there  is  a  framed 
one  and  one-half  story  outbuilding  16  by  24  feet  in  plan,  covered  with 
boards  and  battens.  The  upper  portion  is  shingled  and  the  roof  is 
covered  with  asphaltic  slag. 

The  oil  house,  situated  in  the  southeast  corner  of  the  light-house  site, 
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about  150  feet  from  the  tower,  is  a  circular  iron  structure  capable  of 
Btoring  360  gallous  of  mineral  oil  at  a  time,  in  5-gallon  cans. 

The  land  on  which  the  light-station  at  Old  Mackinac  Point  stands 
consists  of  three  lots,  each  measuring  50  by  170  feet,  making  in  all  a 
site  measuring  150  by  170  feet,  facing  north  towards  the  Straits  of  Mack- 
inac. A  road  40  feet  wide  runs  in  front  of  the  reservation.  The  Gov- 
ernment owns  the  beach  on  the  north  side  of  the  road.  At  the  north- 
east angle  of  the  property  the  road  runs  about  southeast  and  northwest, 
cutting  the  two  adjoining  and  unoccupied  lots  on  that  side  at  an  angle. 
The  steam  fog-signal  house  stands  in  the  northeast  corner,  its  front  7| 
feet  from  the  north  line  and  its  east  side  7^  feet  from  the  present  east 
line.  The  dwelling,  with  the  light  tower  at  its  northwest  comer,  has  its 
front  nearly  on  a  line  with  the  south  end  of  the  fog-signal  house  and  is 
but  19  feet  from  it  to  the  west.  The  western  side  of  the  tower  is  but 
23  feet  from  the  west  line  of  the  property.  A  bam  is  behind  the  dwell- 
ing and  a  storehouse  is  behind  the  signal  house.  There  is  little  room 
for  the  storing  of  wood  on  the  proi)erty,  and  wood  is  the  cheapest  and 
best  fiiel  that  can  be  obtained. 

The  fog-signal  house  is  too  near  the  dwelling  and  should  be  moved 
60  feet*    The  established  grade  will  require  the  raising  of  the  signal 

•house  to  conform  to  the  grounds  about  the  dwelling.  It  is  desirable 
that  the  signal  house  should  be  moved  to  a  safe  and  convenient  distance 
from  the  dwelling,  and  space  given  for  storage  and  fuel.  It  is  there- 
fore recommended  that  the  lots  on  the  east  side  of  the  light-house  prop- 
erty be  acquired.    It  is  estimated  that  this  can  be  done  for  not  exceed- 

.  ing  $1,000,  and  it  is  recommended  that  an  appropriation  of  this  amount 
be  made  thereibr.* 

1186.  Beaver  Island  Harbor,  LaJce  MichigaUj  Michigan. — The  material 
required  for  fencing  the  light-house  grounds  was  delivered  at  tlie  sta- 
tion by  the  tender  Warrington.  Some  400  running  feet  of  sidewalks 
around  the  dwelling  were  renewed,  and  the  platform  at  the  barn  was 
rebuilt.  Some  800  running  feet  of  fence  were  built  around  the  station 
buildings  and  provided  with  four  gates. 

1187.  Beaver  Island,  Lake  Michigan,  Michigan. — The  materials  re- 
quired for  the  construction  of  a  barn  and  for  making  rei)airs  to  the 
dwelling  w^re  delivered  at  the  station  by  the  tender  Warrington.  A 
bam  was  built.  It  is  16  by  20  feet  in  plan,  14  feet  high  to  the  eaves, 
with  a  roof  of  one-half  pitch.    Varicms  repairs  were  made. 

1190.  South  Fox  Island,  Lake  Michigan,  Michigan. — The  materials  for 
building  some  600  running  feet  of  sidewalk,  2  feet  wide,  were  delivered 
at  the  station  by  the  tender  Warrington.  The  work  was  done  by  the 
keeper.  The  revolving  apparatus  was  shipped  to  Detroit  lighthouse 
depot,  where  it  wasput  in  good  repair,  when  it  was  returned  to  the  sta- 


*  This  statiou  was  lighted  for  the  first  time  on  the  iiiglit  of  October  25,  1892. 
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tioii.    The  following  recommendation,  which  was  made  in  the  Board's 
last  two  annual  reports,  is  renewed: 

The  passage  bf^tween  South  Fox  and  Manitoii  islands  is  much  need  by  vessel^ 
which,  because  of  the  outlying  shoals  south  of  the  Fox,  either  keep  near  the  South 
Fox  Island  light  or  off  the  north  end  of  Manitou.  It  is  therefore  reconmiended  Hat 
a  steam  fog  signal  be  established  at  South  Fox  Island  Ught-st^tion,  Lake  Michigan, 
at  a  cost  not  exceeding  $5,500,  and  that  an  appropriation  of  that  amount  be  made 
therefor. 

— .  North  Manitou  Island^  at  the  north  end  of  Manitou  Ishind^Lakt 
Michigan^  Michigan.— The  immense  commerce  between  tlie  Straits  of 
Mackinac  and  Green  Bay  uses  three  different  passages : 

(1)  The  north  passage,  which  is  protected  by  the  lights  at  Vnd^ 
Shoal,  Squaw  Island,  and  Seul  Choix  Pointe. 

(2)  The  passage  betwe^  North  Fox  Island  and  Beaver  Island. 

(3)  The  passage  between  North  Manitou  and  South  Fox  islands. 

The  choice  between  these  channels  depends  entirely  upon  the  condi- 
tions of  the  weather  prevailing  at  the  time.  In  view  of  the  immense 
trade,  each  passage  needs  to  be  well  lighted.  A  light  on  the  nortii 
end  of  North  Manitou  Island  is  needed  for  the  protection  of  the  third 
passage  above  named.  There  is  a  large  traffic  through  the  passage 
north  of  North  Manitou  Island,  which  is  unmarked,  except  by  the  Fox 
Island  light,  17  miles  distant.  A  light  and  fog  signal  on  the  north  end 
of  North  Manitou  will  be  a  valuable  aid  to  navigation.  It  is  estimated 
that  they  can  be  established  at  a  cost  not  to  exce^  $20,000,  and  it  is 
recommended  that  an  appropriation  of  this  amount  be  made  for  thai 
purpose. 

1193.  South  Manitouy  Lake  Michigan,  Michigan. — ^A  circular  iron  ofl 
house  and  the  material  for  its  erection  were  delivered  at  the  station  hy 
the  tender  Warrington.  Various  repairs  were  made.  A  small  landing 
crib  was  built  by  the  keeper  of  logs  picked  up  on  the  beach. 

1194.  Point  Betsey,  Lake  Miohigan,  Michigan.— The  construction  bj 
contract  of  the  duplicate  fog-signal  boilers  and  machinery  was  com- 
pleted, and  tlie  machinery  was  delivered  at  the  station.  A  frame  (og-  , 
signal  house,  measuring  22  by  40  feet,  with  con-ugated  iron  siding  and 
roofing  and  smooth  iron  lining,  was  built  some  120  feet  north  of  the  "■ 
lighthouse  tower  upon  a  substantial  brick  foundation.  A  brick-eurl»ed 
weu  was  provided.    The  fog-signal  machinery  was  erected  aiid  testtni 

thnp  n??i  "^  ^^'  ^^^^'  ^^^  ^ig^^ls  w^re  put  in  operation  for  the  ffrst 
l^t  1  ^^^<^"^^er  31,  1891.  The  light  at  this  station  was,  on  April  23, 
seconds  to  fl/'^'''''  fixed  white  varied  by  a  white  flash  every  uiuety 
of  3G0  ii-alln  f  ""^'  ^'^''^  "^^^''^  ^^^  seconds.  A  circular  iron  oil  liouse 
floor  was  S  ^"^"^  ''^^^  ^^^^^  on  a  concrete  foundation.  A  coiurete 
plank  walks  Jp'  ^  .^^"''''  ^^  ^^'^  dwelling.  Some  530  running  feet  of 
iiouse  and  ^^Uf^  ""  ^^'^  dwelling  to  and  around  the  tbg-sigual 

l^l^^tform  near  the  dweUiug. 


1892.  REPORT   OF   THE   LIGHT-HOUSE   BOARD.  129 

Nintb  District. 

1195,  Frankfort  Pi^heady  Lake  Michigan^  Michi{jan, — ^The  following 
recoiuiaendation)  which  wiw  made  in  the  Board's  last  annual  report,  is 
renewed: 

A  fog  beU  is  needed  as  au  adjunct  to  the  pierhead  light  in  thick  weather,  when  the 
light  can  not  bo  seen.  The  Board  does  not  favor  the  use  of  bells  for  such  purposes 
as  a  rule,  but  it  makes  an  exception  in  this  case  for  obvious  reasons.  It  is  estimated 
that  a  bell  with  proper  striking  apparatus,  to  be  operated  by  machinery,  can  be  ad- 
justed to  the  tower  at  a  cost  not  exceeding  $1,000,  and  it  is  recommended  that  an 
appropriation  of  that  amount  be  made  for  this  purpose.* 

1196.  Portage  Lake  Pierhead  Range^  Lake  Michigan^  Michigan, — The 
following  recommendation,  which  was  made  in  the  Board^s  last  an- 
nual rejwrt,  is  renewed : 

Portage  Lake  occupies  a  position  in  the  dangerous  bight  between  Point  Betsey  and 
Big  Point  Sable,  and  for  several  years  has  been  under  improvement  by  the  United 
States  as  a  harbor  of  refuge  for  the  general  commerce  of  the  lake.  The  width  of  en- 
trance, 3^  feet,  is  exceeded  by  but  one  of  the  harbors,  Grand  Haven,  on  the  east 
shore  of  the  lake,  and  while  the  works  still  lack  much  of  their  projected  develop- 
ment and  the  entrance  depth  is  as  yet  by  no  means  what  it  is  designed  to  secure,  the 
completion  of  the  harbor  will  furnish  a  valuable  shelter  in  case  of  need,  and  it  has 
been  shown  that  in  its  present  condition  the  harbor  would  be  of  service  if  it  were  so 
marked  by  lights  as  to  permit  its  use  after  dark.  Plans  and  speciiicationB  were  made, 
therefore,  for  the  establishment  of  a  gasoline  pierhead  fixed  red  light  of  the  fifth  order, 
and  a  fixed  red  tubular  lantern  pierhead  range  light  at  this  place.*  Construction 
was  begun  on  March  16  and  completed  early  in  May.  The  lights  were  exhibited  for 
the  first  time  on  the  night  of  April  30,  1891.  The  lights  stand  near  the  outer  end  of 
the  north  pier,  this  being  the  only  portion  of  either  pier  that  would  support  them. 
The  best  water  is  now  near  the  north  pier,  but  it  is  probable  that  when  the  construc- 
tion is  completed  the  channel  will  occupy  a  more  nearly  central  position,  and  inas- 
much as  the  harbors  on  the  east  coast  are  in  general  lighted  on  the  south  side,  the 
Portage  Lake  lights  should  be  placed  on  the  south  pier  for  the  sake  of  uniformity, 
llie  focal  plane  of  the  main  light  is  40  feet  above  the  level  of  the  lake,  and  it  can  be 
seen  firom  2  to  3  miles  in  clear  weather.  The  structure  is  a  square  wooden  tower 
painted  whit«,  surmounted  by  a  black  iron  Ian  tern,  with  a  brown  parapet.  The  lower 
part  of  the  tower  is  open  framework,  but  the  upper  part  is  inclosed  for  a  watchroom. 
A  dweUing  for  the  keeper  should  be  erected  on  the  south  shore,  as  there  are  but  few 
bouses  in  the  vicinity  which  could  be  used  as  quarters.  The  estimated  cost  of  the 
building  proposed  is  $3,500,  and  it  is  recommended  that  an  appropriation  of  that 
amount  be  made  for  this  purpose. 

1200,  Orande  Pointe  Au  SabUy  Michigan, — A  new  force  pump  and  100 
running  feet  of  hose  were  purchased  to  replace  those  worn  out. 

1203.  Ludington  Pierhead^  Lake  Michigan^  Michigan, — ^An  elevated 
walk  754  feet  long  was  built  on  the  south  pier.  The  unused  elevated 
walk  at  Michigan  City  was  removed  to  Ludington.  The  transportation 
was  furnished  by  the  United  States  engineers.  This  provided  material 
suflBcient  for  some  440  running  feet.  The  additional  material  for  314 
running  feet  was  purchased.  The  lower  portion  of  the  beacon  was  in- 
closed with  plank  so  a«  to  exclude  the  sea  and  ice  from  the  carburetter. 


•  rv 


*  Tlie  appropriation  asked  in  the  foregoing  paragraph  was  made  in  the  sundry 
civil  appropriation  act  approved  on  August  5, 1892.  The  bell  will  be  established  as 
soon  as  practicable. 

9022  L  H 9 
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The  following  recommendation,  which  was  made  in  the  Board's  last 
three  annual  reports,  is  renewed. 

The  work  of  extendlBg  the  aouth  pier  [at  Fere  Marquette  light-station  at  Lud- 
ington,  Mich.],  on  which  a  light  has  been  maintained  since  1S70,  is  progressing 
rapidly,  and  will  soon  be  completed.  A  steam  fog  signal  has  long  been  needed  here, 
bnt  it  was  deemed  iuipractirable  to  establish  it  nntil  the  pier  was  finished.  It  is 
estimated  that  the  sii^nal  will  cost  15,500,  and  it  is  reoommended  that  this  amount 
be  appropriated  therefor. 

There  is  no  dwelling  at  this  station  for  the  keeper.  One  is  needed. 
The  Board  estimates  that  one  can  be  boilt  for  (4,500,  and  it  is  reoom- 
mended that  an  appropriation  of  this  amount  be  made  for  that  pnrjx^se. 

120S.  White  River y  Lake  Michiganj  Michigan. — ^A  new  force  pump  and 
hose  were  provided. 

1J210.  MusJcegon  Pierhead^  Lake  Michigan^  Michigan. — ^Five  posts  of 
the  elevated  walk  near  the  beacon  light,  which  were  torn  away  by  the 
sc^hooner  Maggie  DaU  daring  a  gale  on  ]!^ovember  19, 1891,  were  re- 
placed. 

1J214.  Orand  Haveny  Lake  Michigan^  Michigan. — ^A  revetment  3  feet 
high  and  22  feet  long  was  built  in  front  of  the  boathouse,  and  another 
2i  feet  high  and  38  feet  long  was  built  north  of  the  light- house.  Side- 
walks were  renewed  and  various  other  repairs  were  made. 

1216.  RoHand  Pierhead  RangCj  Lake  Michigan^  Michigan. — ^Threelegs 
and  the  stringers  and  railing  of  the  elevated  walk,  which  were  dam- 
aged by  the  schooner  B.  Kanter$  in  leaving  the  harbor,  were  replaoedi 

1217.  Kalamazoo  Pierhead^  Lake  Michiganj  Michigan. — ^Damage  was 
done  to  the  pier  by  the  steamer  Charles  MoVea  in  colliding  therewith. 
This  put  the  light-house  into  an  unsafe  condition.* 

1219.  8t.  Joseph  Pierhead^  front  range^  Lake  Miehigany  Michigam. — 
Owing  to  the  formation  of  a  bar  this  light  was  discontinued  on  October 
31, 1891.  But  the  conditions  having  changed,  the  light  was  reestab- 
lished on  March  31, 1892. 

1220.  St.  Joseph  Pierheady  Lake  Michigan,  Michigan. — ^The  following 
recommendations,  made  in  the  Board's  last  two  annual  reports,  are  re- 
newed: 

This  port  is  about  midway  between  Chicago  and  Grand  Haven,  and  has  an  exten- 
sive lake  commerce.  Daring  thick  weather  steamers  find  it  difficult  to  get  into  tiie 
harbor,  as  the  sound  of  the  bell  at  the  light-tower  is  ineffective.  This  is  especially 
so  as  a  shoal  lies  off  the  entrance  and  close  to  the  track  of  vessels  bound  to  and  fnm 
Chicago,  outside  of  which  the  bell  is  barely  audible,  but  quite  unreliable.    The 

*The  light  was  discontinued  as  a  pierhead  light,  but  it  was  reestablished  without 
change  of  order  or  characteristic  as  a  coast  light,  in  the  old  Ught-tower  surmount- 
ing the  keeper's  dwelling  on  the  north  side  of  the  mouth  of  the  Kalamazoo  Siver, 
Michigan.  The  height  of  the  focal  plane  is  35  feet  above  the  base  of  the  tower  and 
53  feet  above  lake  level.  The  light  should  be  visible  in  clear  weather,  to  ^e  ob> 
server's  eye  15  feet  above  lake  level,  14|  statute  miles.  It  was  shown  iSwr  the  first 
time  on  the  night  of  August  16^  1892. 
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Board  considers  tliat  a  steam  fog  signal  is  needed  at  this  station.  It  can  be  estab- 
lished for  $5,000.  The  Board  recommends  that  an  appropriation  of  that  amount  be 
mode  therefor. 

1^21.  8t.  Josephj  Lake  Michigan,  Miehigan, — The  plank  sidewalk  iu 
front  of  the  light-house  premises,  6  feet  wide  and  133  feet  long,  was 
renewed.    Various  repairs  were  made. 

1J222.  Michigan  Cityj  Lake  Michigan,  Indiana. — A  number  of  persons 
have  occupied  the  light-house  grounds  without  authority.  Measures 
have  been  taken  to  cause  them  to  remove  theii*  shanties  and  other 
property. 

1J^J25.  Chicago  Breakwater  (north).  Lake  Michigan,  Illinois, — Hoisting 
gear  of  wire  rope,  with  iron  sheaves  running  up  and  down  on  rods  from 
the  comer  of  the  post  to  the  deck  of  the  pier,  and  also  a  winch  for  hoist- 
ing the  lantern,  were  provided.  A  small  lamp  house  was  erected  at 
the  foot  of  the  post  light. 

1J2J26.  Chicago  Pierhead,  front  range,  Lake  Michigan,  Illinois. — A  new 
hoisting  gear  of  wire  rope  and  a  winch  for  hoisting  and  lowering  the 
lantern  were  provided.  A  small  lamp  house  was  erected  at  the  foot  of 
the  post  light. 

1228.  Chicago  River,  Lake  Michigan,  Illinois. — ^The  walls  of  the  old 
crib  in  the  rear  of  the  house  and  tower  were  torn  down,  and  a  picket 
ftnce  inclosing  the  light-house  grounds,  was  built.  Yarious  repairs 
were  made. 

1229.  Chicago  Harbor^  Lake  Michigan,  Illinois. — Contract  was  made 
on  September  17, 1891,  for  the  construction  of  the  foundation  pier  or 
superstructure.  Work  was  commenced  at  once,  but  owing  to  delays  in 
obtaining  the  steel  casing  connecting  the  crib  foundation  with  the  stone 
superstructure,  progress  was  slow.  At  the  end  of  September  the  crib 
had  been  brought  to  a  level  below  water  line  to  a  distance  of  6  feet  from 
the  outside  all  around,  and  the  steel  metal  work  was  being  prepared 
and  the  stone  being  cut.  Not  until  the  end  of  November  was  the  metal 
work  ready  for  placing  in  the  work,  when  it  was  hauled  to  the  Chicago 
River  light-station.  The  work  wa^  suspended,  but  was  resumed  in 
May,  1892,  and  at  the  end  of  the  month  the  leveling  off  of  the  super- 
structure was  completed ;  the  steel  casing  was  placed  and  bolted  to  the 
timber  walls. 

Half  the  drift  bolts  and  the  bags  of  concrete  were  placed,  and  the 
crib  was  filled  with  concrete  to  a  width  of  from  6  to  12  feet  and  within 
2  inches  of  the  top  of  the  steel  casing  all  around,  and  within  about  8 
inches  of  the  top  of  the  center.  Cellar  and  basement  drain  pipes  were 
also  placed.  At  the  end  of  the  year  three  courses  of  the  cut-stone  work 
were  placed,  two  lower  courses  were  backed  up  with  concrete  and  rub- 
ble, idl  drain  and  soil  pipes  and  cistern  and  cellar  curbs  were  located, 
and  the  drift  bolts  securing  the  steel  casing  in  the  crib  timbers  below 
water  level  were  driven  by  divers. 
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Contract  was  made  for  the  oonstniction,  delivery,  and  6reeti<m  of  tk 
iron  tower  and  its  adjuncts.  The  constraction  of  the  metal  woik  wai 
carried  on  to  completion,  and  all  the  work  was  deliv^^  on  Jane  25,01 
Chicago,  ready  for  erection  on  the  pier.  The  constraction  of  dapliesilt 
fog-signal  boflers  and  machinery  nnder  contract  of  June  23, 1891,  ¥» 
completed  and  delivered  on  Aognst  31,  at  the  light-hoose  depot  Tke 
estimate  for  this  work  was  made  on  the  basis  of  work  which  had  already 
been  done  at  Sand  Beach  and  Detroit  River,  Michigan.  Bnt  when  fhl 
|>ids  were  received  it  was  found  that  the  ironwork,  instead  of  oostiiif 
4g  cents  per  pound,  would  have  to  be  paid  for  at  tbe  rate  of  6^  oeDti^ 
costing  an  increased  amount  of  $4,300.  In'the  preparation  of  this  tfti* 
mate  the  cost  of  the  lens  apparatus^  95,000,  was  not  included.  Experi- 
ence on  Lake  Michigan,  with  the  low  water  of  the  seasons  just  passed, 
has  shown  that  many  constructions  which  have  heesa  regarded  asstft 
heretofore  are  now  liable  to  have  their  foundations  undermined,  as  tiMf 
are  ex;x>8ed  by  the  lowness  of  the  water  to  storm  waves  of  more  ftta 
ordinary  height  With  so  important  a  light  as  this  new  one  for  Ghicagti 
it  is  necessary  that  precaution  be  taken  to  prevent  accidents  wbidt 
may  happen  to  the  undermining  of  the  structure.  It  will  be  neoesssiT 
to  add  400  cords  of  riprap  to  the  quantity  now  in  use.  The  sum  seedei 
to  finish  this  work  and  make  it  good  as  a  light  and  fog*signal  statifls 
is  915,500,  and  it  is  recommended  that  an  appropriation  of  this  amoost 
be  made  therefor. 

1230.  Chicago  Outer  Bredkzcater,  southeast  endy  Ulinois. — ^The  lantern 
house  was  enlarged.  A  new  hoisting  gear  was  provided,  also  a  windi 
for  hoisting  the  lantern. 

1231.  Chicago  Outer  Breakwater j  northwest  end^  lUinois. — ^The  lanten 
house  was  enlarged.  A  new  hoisting  gear  provided,  also  a  winch  fft 
hoisting  the  lantern. 

— .  Chicago  Fair  Buoyage,  water  front  of  Chicago j  Lake  Michigan^  VSr 
nois. — ^The  immense  traffic  that  will  be  drawn  to  Chicago  daring  titft 
continuance  of  the  Columbian  Exx>osition  makes  it  necessary  that  tte 
long  water  front  of  that  city  shaUbe  so  buoyed  as  to  make  it  safe  fiv 
vessels  to  find  their  their  way  in  and  out  of  that  harbor  and  so  that  they 
can  lay  there  in  safety.  It  is  proposed  to  place  there- 
Ten  bell  buoys  at  a  cost  of H^ 

Five  gas  buoys  at  a  cost  of 13,5^ 

Twenty  iron  spar  buoys  at  a  cost  of ^^ 

Chains,  sinkers,  and  appurtenances ^^ 

Transportation  of  buoys,  etc.,  from  tbe  general  depot  at  8tateu  Island,  ^e^ 

York  to  Chicago : 3,(K» 

Total 29,500 

It  is  estimated  that  the  harbor  of  Chicago  can  be  properly  buoyfi*  j 
to  meet  this  emergency  for  not  exceeding  $29,500)  and  it  is  Tecommeadei- 
that  an  appropriation  of  this  amount  be  made  therefor. 
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1234.  Orosse  PtnnUy  Lake  Michigan^  Illinois. — ^TeB-inch  steam  wMttles 
were  Bubstitnted  for  the  sirens  used  as  fog  signaLs.  The  signals  were 
finished  and  tested,  the  north  one  on  March  30,  the  south  one  on  April 
23, 1892.  The  working  of  each  was  satisfactory.  The  materials  needed 
for  the  erection  of  a  circular  iron  oil  house  were  delivered  at  the  De- 
troit  Ught-house  depot    Various  repairs  were  made. 

U^37.  Kenosha  Pierhead^  Lake  Michigan^  Wisconsin. — The  schooner 
Evaline  ran  into  the  light-house  on  the  night  of  November  20,  damaging 
the  watchroom  and  carrying  away  the  service  table,  closet  and  con^ 
tents.  The  damage  was  repaired  and  the  closet  and  service  table  re> 
placed  at  small  expense.    Bepairs  were  made. 

1240.  Wind  Pointy  Laike  Michigan^  Wisconsin. — ^The  metal  work  for  a 
circular  iron  oil  house  for  this  station  was  constructed  under  contract. 
This,  together  with  material  for  its  erection,  was  delivered  at  the  Detroit 
ligb^house  depot.    Various  repairs  were  made. 

1242.  Milwaukee^  Lake  Michigan^  Wisconsin. — Improvements  were 
proposed  in  connection  with  a  park,  and  permission  was  given  to  the 
municipal  park  commissioner  to  do  the  proposed  work  on  the  light- 
house grounds.  There  is  no  right  of  way  to  the  light-house  reserva- 
tion. The  value  of  property  about  that  part  of  Milwaukee  has  risen 
during  the  last  few  years.  At  present  it  is  necessary  to  cross  private 
property  to  gain  access  to  the  light- house  reservation  from  the  land 
side.  It  is  now,  and  has  been  for  years,  almost  impossible  to  land  sup- 
plies on  the  lake  shore  of  the  reservation,  as  there  is  no  road  from  there 
to  the  present  light-house.  The  proposed  improvement  will  bring  a 
street  to  the  door  of  the  light-station,  thereby  obviating  all  the  trouble 
heretofore  caused  by  the  lack  of  a  right  of  way. 

12i5j  1246.  Sheboygan  Pierhead  Bange^  Lake  Michigan^  Wisconsin.^- 
Measures  were  taken  for  the  establishment  of  a  pierhead  range  at  this 
place.  The  light  was  exhibited  for  the  first  time  on  April  25, 1892. 
The  establishment  of  a  fog  signal  on  this  pier  would  aid  both  general 
navigation  and  the  commerce  of  this  port.  It  is  estimated  that  it  can 
he  established  in  duplicate  for  not  exceeding  $5,500,  and  it  is  recom- 
mended that  an  appropriation  of  this  amount  be  made  therefor. 

1248.  Manitowoc  Pie^'head^  Lake  Michigan^  Wisconsin. — Some  620 
running  feet  of  the  elevated  walk,  which  had  been  torn  down  during 
the  rebuilding  of  the  pier,  were  rebuilt,  and  a  fog  bell  and  striking 
apiMffatus  were  provided.    Various  repairs  were  made. 

With  the  closing  of  navigation  through  the  Straits  of  Mackinac,  the 
port  of  Manitowoc,  situated  as  it  is  at  the  northern  limit  of  compara- 
tively open  water  during  the  winter,  becomes  the  natural  outlet  of  the 
region  north  and  west,  and  steamers  in  midwinter  make  regular  trips 
between  it  and  the  railroad  terminal  points  on  the  eastern  side  of  the 
lake.  The  establishment  of  a  steam  fog  signal  at  this  light-station 
would  promote  the  interest  of  an  important  and  growing  trade. 
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It  is  estimated  that  this  aid  can  be  established  at  a  cost  not  to  exceed 
95,500^  and  it  is  recommended  that  an  appropriation  of  this  amount  be 
made  for  that  purpose. 

1250.  Twin  River  Point j  Lake  Michigan,  Wiseansin. — ^This  station  was 
repaired  and  renovated,  and  the  tower  was  strengthened.  A  nevbara, 
16  by  24  feet  in  plan,  was  built.  Sidewalks  were  relaid.  A  fence  was 
built  around  the  tower  and  dwelling  to  inclose  the  yard,  which  vaa 
graded,  top-dressed,  and  sown  with  grass  seed.  Yanons  repairs  wm 
made. 

1251 J  1252.  Kewaunee  Pierhead  Eange^  Wisconsin. — On  October  16, 
1891,  this  light  was  moved  about  200  feet  nearer  the  outer  end  of  tbe 
north  pier,  and  so  placed  with  regard  to  the  main  light  as  to  show  tiie 
course  to  be  followed  in  entering  the  harbor. 

1253.  Ahnapee  Pierhead  Range^  Lake  Michigan^  Wist»nsin.'^Vldin% 
and  estimate  of  cost  were  made  for  the  structures  of  the  new  range 
lights.  The  station  was  ready  for  operation  at  the  end  of  the  fiscal 
year,  with  the  exception  of  the  illuminating  apparatus,  which  bad 
not  arrived. 

1254.  Sturgeon  Bay  Canal  Pierhead^  Wisconsin. — ^A  woodhonse  was 
erected  for  the  storage  of  fuel  for  the  signals.  The  pier  under  the  fire 
box  of  fog  signal  Ko.  1  caught  fire  on  March.  10,  and  under  ISo.  2  signal 
on  the  23d,  disabling  both  fog  signals.    The  pier  under  fog  signal  I^o, 

1  was  but  slightly  damaged,  but  the  cross  timbers  under  fog  signal  2^a 

2  were  badly  burned.    The  damage  was  repaired  promptly.    A  new 
force  pump  was  provided.    Various  repairs  were  made. 

The  following  recommendation,  which  was  made  in  the  Board's  last 
two  annual  reports,  is  renewed : 

A  large  and  inoreasing  commerce  passes  the  canal  light,  both  np  and  down  tiia 
lake  and  through  the  canal  to  and  from  Green  Bay.  The  present  light  on  the  nortii 
pierhead  is  flashing  red  of  the  sixth  or  smallest  order,  and  is  inadequate  in  powtf 
and  elevation.  The  establishment  of  a  new  coast  light  on  shore  near  to  the  ligb^ 
keeper's  dwelling  has  already  been  recommended^  and  that  recommendation  is  now 
renewed.  The  estimated  cost  is  $20,000,  and  it  is  recommended  that  an  appropris- 
tion  of  that  amount  be  made  therefor. 

1258.  Porte  des  Morts,  Lake  Michigan^  Wisconsin. — ^The  light  was 
changed  on  September  16, 1891,  from  flashing  white  to  fixed  red.  A 
circular  iron  oil  house  and  the  material  for  its  erection  were  delivered 
at  the  station  by  the  tender  Warrington.    Various  repairs  were  made. 

— .  Porte  des  Morts  Ranges^  Lake  Michigan^  Wisconsin. — ^Tlie  following 
recommendation,  made  in  the  last  three  annual  reports  of  the  Board,  is 
renewed: 

Range  lights  and  fog  signal  on  the  southwest  side  of  Hum  Island  will  be  an  in- 
valuable addition  to  the  aids  to  navigation  in  the  Porte  des  Morts  Passage.  '^ 
Board  is  of  opinion  that  they  should  be  established  on  Plum  Island,  and  h^  so  rec- 
ommended in  Its  report  of  7th  January,  1890.  They  can  be  built  for  $21,000,  and  the 
Board  renews  its  recommendation  that  an  appropriation  of  that  amount  be  ma^ 
therefor. 
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1259.  Pottawatomie^  Laike  Miehigan^  WiHcomin. — Material  for  the  con- 
struction of  a  boathouse  and  ways  was  delivered  at  the  station  by  the 
tender  Warrington.    Various  repairs  were  made. 

— ,  Little  Gull  Island^  8L  Martin  Passage,  entrance  to  Oreen  Bay, 
Lake  Michigan^  Michigan. — The  following  recommendation^  made  in  the 
Board's  last  annual  report,  is  renewed :  # 

St.  Martin  Passage^  though  relatively  narrow,  Ir  deep  and  clear,  and  conld  be  made 
by  a  light  and  fog  signal  on  Little  Gnll  Island,  and  another  on  the  northwest  end 
of  St.  Martin,  a  very  exceUent  passage.  It  is  proposed,  therefore,  to  establish  a 
light  and  fog  signal  on  Little  Gnll  Island.  It  is  estimated  that  these  can  be  built 
for  $20,000,  and  it  is  recommended  that  an  appropriation  of  that  amount  be  made  for 
this  purpose. 

— •  8t,  Martin  Island^  St.  Martin  Pa^sa^e^  between  St.  Martin  and  Little 
6hdl  IslandSy  entrance  into  Green  Bay^  Lake  Michigauj  Michigan. — ^The 
following  recommendation^  made  in  the  Board's  last  annual  report,  is 
renewed  : 

The  passage  between  St.  Martin  and  Little  Gull  islands,  if  marked  by  lights  and 
fog  signals,  would  be  much  safer  than  Poverty  Island  Passage,  as  the  entrance  is 
capacious  and  nnobstructed.  A  fourth-order  light  and  a  fog  signal  should  be  estab- 
lished on  the  northwest  end  of  St.  Martin  Island.  It  is  estimated  that  they  can  be 
built  for  $15,000,  and  it  is  recommended  that  an  appropriation  of  this  amount  be 
made  for  that  purpose. 

1260.  Poverty  Ittland^  entrance  to  Green  Bay,  Michigan. — A  circular 
iron  oil  house  and  the  material  for  its  erection  were  delivered  at  the 
station  by  the  tender  Warrington.    Various  repairs  were  made. 

— .  ManistiquCj  Lake  Michigan^  Michigan. — ^The  establishment  of  the 
Lake  Michigan  light  and  fog-signal  vessels,  Squaw  Island  light  and  fog 
signal.  Seul  Ghoix  Pointe  light,  and  the  additional  buoyage  authorized 
in  the  northern  part  of  Lake  Michigan  has  made  those  waters  reason- 
ably safe  for  navigation  on  the  route  from  the  Straits  of  Mackinac  to 
Oreen  Bay  ports,  with  the  exception  of  a  stretch  of  45  miles  between 
Benl  Choix  Pointe  and  Poverty  Island.  Pointe  aux  Barques  is  a  promi- 
nent headland  24^  miles  northeast  one-half  north  from  Poverty 
Island  light,  and  23  miles  west-southwest  from  Seul  Ghoix  Pointe 
light.  Poverty  Island  light  is  visible  16f  miles  and  Seul  Ghoix  Pointe 
is  visible  16  miles.  There  is,  therefore,  a  space  of  13f  miles  off  Pointe 
aux  Barques  not  covered  by  any  light.  The  town  of  Manistique,  situ- 
ated at  the  mouth  of  Manistique  Biver,  at  the  head  of  the  bay  between 
Senl  Ghoix  and  Pointe  aux  Barques,  has  a  large  lumber  trade  and  many 
vessels  call  at  that  port.  The  route  north  of  the  Beavers  and  along 
the  coast  down  to  Poverty  Island  passage  into  Green  Bay  is  the  usual 
route  of  the  ore  vessels  to  and  from  Lake  Erie  ports  in  northwest  winds, 
and  the  shipments  of  ore  this  year  from  Escanaba  are  largely  in  excess, 
it  is  said,  of  those  of  any  port  in  the  world.  Tiie  Board  recommends  that 
a  coast  light  and  fog  signal  be  established  on  Pointe  aux  Barques,  Lake 
Michigan,  Michigan.    It  is  estimated  that  this  can  be  done  for  a  sum 
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uot  to  exceed  $32,000,  and  it  is  recommended  that  an  appropriatton 
of  this  amount  be  made  therefor. 

1J261.  8eul  Choix  Pointe,  Lake  Miehigan,  Michigan.— The  foUowing  is 
an  extract  of  a  special  report  of  the  lighthouse  engineer  npon  this 
station,  made  March  17, 1892 : 

Poranant  to  authority  granted,  the  materiala  were  procured  and  operations  at  ^ 
site  were  begun  Augunt  31.  Work  was  continued  until  November  16  under  very  dii- 
advantageous  clrcumstaaoeSy  the  laU  weather  being  exceptionally  stormy  snd  Mvere, 
involving  mnch  loss  of  time  and  interruption  and  delay  to  the  work.  Seeing  that  it 
would  be  impracticable  to  complete  the  station  in  time  to  have  it  in  service  by  the 
spring  of  IS&2, 1  recommended  and  the  Board  approved  the  constmction  of  a  tem- 
porary tower  for  the  station  light,  which,  in  connection  with  the  nearly  c<»apIetDd 
dwelling  and  other  necesaary  appurtenances,  would  enable  the  station  to  bs  pat  is 
commission.  This  has  been  done,  but  it  was  found  impracticable  to  complete  tin 
permanent  tower,  which  now  stands  20  feet  high. 

It  was  found  impracticable  to  complete  the  station  with  the  fnnds  on  hand,  as  the 
material  cost  somewhat  in  excess  of  the  estimate,  and  the  cost  of  the  camp  outfit, 
tools,  and  other  appliances,  which  might  properly  have  been  charged  to  the  general 
account,  Hinoe  they  remained  in  use  at  and  for  other  stations,  was  charged  to  the 
Mpecial  appropriation.  The  temporary  tower  and  tramway  cost  about  $890,  and  in- 
volvfKl  extra  transportation  in  addition,  but  the  largest  item  of  extra  cost  reaolte^i 
from  the  fac^t  that  whereas  it  was  expected  that  rubble  stone  for  the  tower  and  direll- 
ing  foundations  could  be  had  in  situ  from  the  excavation  for  the  cellars  as  this  was 
made,  it  was  discovered  that  the  material  was  such  as  to  be  totally  unfit  for  the 
purpose  in  question,  and  it  became  necessary  to  substitute  concrete  for  the  rabble 
masonry  dt'signcd  for  the  station.  The  total  extra  charges  against  the  appropriation 
amounted  to  over  $2,500  and  the  estimated  cost  of  completing  it  in  its  permaDeot 
form  is  $3,300.  It  is  therefore  recommended  that  an  additional  appropriation  of 
$3,500  be  made  to  complete  the  work,  this  without  reference  to  the  sum  of  $5^ 
needed  for  the  cHtablishment  of  a  stream  fog  signal  at  the  station,  as  has  already  been 
asked  for  by  the  Board. 

The  following  recommendation,  which  was  made  in  the  Board's  l»st 
two  annual  rei)ort8,  is  renewed : 

It  has  now  become  evident  that  the  interests  of  navigation  require  the  establish- 
ment of  a  steam  fog  sigual  here.  It  will  cost  not  exceeding  ^,500.  The  Board 
recommends  that  an  appropriation  of  that  amount  be  made  therefor. 

It  is  estimated  that  it  will  cost  not  exceeding  $3,500  to  complete  the 
work  on  the  light- station  and  $5,500  to  establish  the  needed  steam  fog 
signal,  and  it  is  recommended  that  an  appropriation  of  $9,000  be  ma4e 
therefor. 

1262.  SqiMW  Islandy  Lake  Michigan^  Michigan. — ^By  the  act  approved 
on  March  2, 1889,  the  establishment  of  a  light-house  and  fog  signal  on 
Squaw  Island  was  authorized,  and  by  the  sundry  civil  appropriatiou 
act  approved  on  March  3, 1891,  $25,000  were  appropriated  therefor- 
Squaw  Island  is  at  the  northern  end  of  Lake  Michigan  and  is  th^ 
northernmost  of  the  Beaver  Island  group.  It  measures  about  WO 
yards  in  an  east  and  west  direction  and  about  1,000  yards  north  9m 
south,  and  rises  from  8  to  12  feet  above  the  lake  level.  It  consists  or 
sand  and  gravel  with  light  loam  soil  and  is  thickly  covered  with  vege- 
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tation  of  evergreen  and  birch,  mostly  of  small  timber.  The  entire 
northern  portion  surrounding  the  light-house  has  been  cleared,  to- 
gether  with  a  small  x>ortion  at  the  southern  extremity,  in  order  that  the 
light  may  be  seen  through  the  passage  north  of  High  Island.  It  was 
decided  to  establish  a  light  and  fog  signal  on  Squaw  Island  so  that 
the  passage  to  the  westward  of  Beaver  Island  might  be  made  at  all 
times  with  greater  safety.  !N'egotiations  were  in  progress  during  a 
number  of  months  with  the  owners  of  the  island  to  obtain  title  to  the 
site.  Their  offer  to  sell  the  entire  island  for  $2,000  was  accepted  and 
the  title  papers  were  prepared.  Detailed  plans,  estimate,  and  descrip- 
tive specification  for  the  light-house  tower  and  dwelling,  with  fog  sig- 
nal and  other  necessary  buildings,  were  made,  together  with  detailed 
bills  of  material  required  for  the  erection  of  the  station.  Contract  was 
made  April  22  for  the  construction  of  the  metal  work,  which  was  com- 
pleted and  delivered 'in  June.  The  material  and  workmen  for  the  erec- 
tion of  the  station  were  landed  on  the  island  by  the  tender  Amaranth 
on  May  12,  and  the  work  of  unloading  was  completed  by  the  20th. 
During  the  remainder  of  the  month  much  progress  was  made  in  the 
construction.    The  station  will  be  ready  for  lighting  in  the  early  fall. 

This  station  consists  of  a  light-house  tower  and  keeper's  dwelling,  a 
fog-signal  house,  an  oil  house,  a  bam,  a  weU  and  well  house,  a  boat- 
liouae,  a  landing,  and  a  tramway.  The  light-house  and  keeper's  dwell- 
ing arc  located  about  350  feet  from  the  most  northerly  point  of  the  is- 
land.  The  tower  is  built  of  red  brick  and  measures  11  feet  square  at 
its  base,  with  thi'ee  projecting  buttresses.  It  is  octagonal  at  the  top 
and  is  surmounted  by  an  octagonal  cast-iron  deck  with  gallery  railing, 
and  a  fourth-order  octagonal  lantern.  The  height  from  base  to  focal 
plane  is  48  feet.  The  tower  is  attached  to  and  forms  the  northwest 
corner  of  the  keeper's  dwelling.  The  dwelling  is  a  two-story  structure, 
having  a  vestibule  and  service  room  and  a  porch  on  the  west  side.  It 
is  covered  by  the  continuation  of  the  main  roof.  There  is  a  one-story 
kitchen  extension  15  feet  square.  The  exterior  of  the  building  is  red 
pressed  brick,  with  limestone  table  and  window  sills.  The  roof  is  of 
shingles,  painted  bright  red. 

The  fog-signal  house  is  some  200  feet  nearer  the  point  and  is  about 
north  by  east  from  the  center  of  the  tower.  It  is  a  one-story  red 
pressed-brick  building  measui*ing  22  by  40  feet,  with  a  pitched  roof 
covered  with  asphaltic  slag  roofing.  This  building  contains  duplicate 
fog-signal  macliinery,  which  consists  of  boilers,  engines,  and  10- inch 
steam  whistles.  The  oil  house  is  75  feet  eastward  of  the  tower  and  is 
a  square  brick  structure,  provided  with  shelving  to  accommodate  350 
gallons  of  oil  in  5gaIlon  cans.  The  barn  is  about  40  feet  in  the  rear 
of  the  dwelling.  The  lower  part  is  of  boards  and  battens  5  the  upper 
part  is  shingled  and  the  roof  is  shingled  and  painted  red.  The  boat- 
house  landing  and  tramway  is  located  at  the  east  side  of  the  island^ 
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aboat  900  feet  from  the  tower  and  dwelling.  The  boathonse  is  16  feet 
by  36  feet  in  plan,  of  1-inch  boards  and  battens,  has  a  shingle  roof^a&d 
is  painted  red.  Connected  with  it  are  boatways  with  oak  rollers  and 
a  4-ton  winch.  The  landing  is  a  log  crib,  and  sonth  of  this  th^e  is 
a  small  boat  landing,  consisting  of  a  crib  8  feet  square  with  a  bridge 
leading  to  the  shore.  A  tramway  extends  from  the  boat  landing  weM- 
erly  to  the  lighthouse,  thence  northerly  to  the  fog  signals.  The  en- 
tire length  of  the  track  is  1,176  feet.  Walks  of  2-inch  plank  are  laid 
between  the  rails  of  the  tramway,  from  the  dwelling  to  the  yarioas 
buildings.* 

— .  Eleven-Foot  Shoaly  Oreen  Bapy  Lake  Michigany  Jlftci^n.— The 
appropriation  of  $60,000  made  by  the  sundry  civil  appropriation  act 
approved  on  August  30, 1890,  for  establishing  a  light-station  on  or  near 
Eleven-Foot  Shoal,  oflF  Point  Peninsula,  Michigan,  having  been  found 
to  be  insufficient  for  that  purpose,  and  it  having  been  found  tllat  the 
need  at  that  place,  together  with  the  need  at  several  other  places, 
could  be  met,  at  least  temporarily,  by.  using  these  funds  in  another 
way,  authority  was  given  in  the  sundry  civil  appropriation  act  approved 
on  August  5,  1892,  to  apply  this  $60,000  to  "  the  construction  or  pur- 
chase and  equipment  of  one  or  more  light-ships  for  service  on  the  Great 
Lakes."  The  Board  thereux>on  appointed  the  inspectors  of  the  ninth, 
tenth,  and  eleventh  light-house  districts — ^all  lake  districts — a  com- 
mittee, and  directed  them  to  consult  with  the  Lake  Carriers'  Association, 
and  other  representatives  of  maritime  lake  interests,  with  a  view  of 
recommending  to  the  Light-House  Board  the  number  of  suitable  light- 
ships which  could  be  obtained  for  this  $60,000  and  the  locations  where 
it  is  most  desirable  that  they  should  be  established. 

The  Board  thinks  that  it  is  possible  that  four  small  but  staunch 
light-ships,  without  steam  power  but  with  steam  fog  signals,  can  be 
had  for  this  sum. 

1264.  Eacanabay  on  Sand  Pointy  Oreen  Bay^  Michigan, — ^The  following 
recommendation,  which  was  made  in  the  Board's  last  two  annual  report^ 
is  renewed: 

A  steam  signal  here  is  not  essential,  as  the  navigation  of  Little  Bay  de  Noqnetteis 
(|aite  nnobstraotedy  and  with  a  steam  whistle  on  Eleven-Foot  Shoal  a  vessel  should 
be  able  to  reach  the  point  with  reasonable  safety.  A  fog  bell  struck  by  machinery 
in  the  light-station  at  Escanaba,  on  Sand  Point,  wonld  be  a  valuable  addition  to  tha 
service  of  this  station.  It  can  be  set  up  for  about  $1,100.  It  is  recommended  that 
an  appropriation  of  this  amount  be  made  therefor. 

— .  Olad^toney  Little  Bayde  Noquettey  an  extension  of  Oreen  Bay^  Michi- 
gan.— ^The  following  recommendation,  made  in  the  Board's  annual 
rei)ort«  for  the  last  four  years,  is  renewed : 

It  is  stated  that  the  plans  of  the  Minneapolis,  Sanlt  Ste.  Marie  and  Atlantic  Rai^' 
road,  now  in  process  of  execution,  will  give  to  Gladstone  the  most  important  ship- 
ping in  these  waters,  and  that  every  year  will  augment  its  importance.  It  is  stated 
that  last  year  nearly  300  vessels  entered  that  harbor,  audit  is  expected  that  next  y^tf 

*  This  station  was  lighted  on  October  10^  1892. 
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the  number  will  exceed  l^OOO.  A  light  either  on  Sanders  Point  or  Sqnaw  Point  will 
ftuBwer  the  purpose  of  guiding  into  Gladstone  Harbor,  at  least  for  the  present.  It 
is  estimated  that  a  site  can  be  obtained  and  proper  structures  can  be  erected  for  the 
establishment  of  a  proper  light  at  a  cost  of  $10^000. 

Becommendation  is  made  that  an  appropriation  of  that  amount  be 
made  therefor. 

1265,  Cedar  River  Pointy  Green  Bay^  Michigan, — ^This  station  was 
finished  daring  Jnly,  1891.  A  good  well  is  needed  to  complete  the 
station. 

1270,  Menominee  Pierhead^  Oreen  Bay,  Michigan. — On  September  10, 
1891,  this  light  was  changed  from  a  fifth  to^a  fonrth  order  light. 

— .  Peshtigo  Shoal,  Oreen  Bay,  Lalce  Michigan,  Wisconsin. — ^This  shoal 
lies  on  the  north  of  the  Peshtigo  Biver  and  projects  for  a  long  distance 
into  Green  Bay.  The  large  and  important  commerce  of  the  vicinity 
has  for  many  years  been  seriously  incommoded  by  the  lack  of  a  reliable 
mark  at  the  end  of  the  point.  The  Board  is  of  opinion  that  it  will  be- 
better  to  establish  a  light-house  and  fog  signal  on  or  near  the  point  of 
Peshtigo  Shoal.  It  is  estimated  that  a  light  and  fog  signal  can  be 
established  here  for  not  to  exceed  910,000,  and  it  is  recommended  that 
an  appropriation  of  that  amount  be  made  therefor. 

1272,  Sherwood  Point,  Oreen  Bay^  Wisconsin. — The  deed  of  the  land 
needed  for  an  approach  to  this  station  was  returned  by  the  register  of 
Door  County  on  August  27, 1891,  but  the  separate  certificates  required 
fi[)r  file  with  the  Governor  of  the  State  of  Wisconsin  were  not  furnished. 
Having  been  duly  recorded  and  cession  of  jurisdiction  having  been  ob- 
tained team  the  State,  the  deed  was  returned  to  the  Board  on  Septem- 
ber 17.  Plans,  specifications,  and  estimate  of  cost  for  establishing  a 
fog  bell  at  this  station  were  drawn.  The  fog  signal  was  ready  for  use 
on  July  1.  A  sidewalk  was  laid  from  the  bell  tower  to  intersect  with 
the  sidewalk  on  the  north  side  of  the  dwelling.  The  boathouse  was 
moved  27  feet  nearer  to  the  lake.  A  crib  8  feet  square,  consisting  of 
drift  logs,  was  built  16  feet  firom  the  old  one  and  filled  with  limestone 
picked  off  the  beach.  The  boatway^  were  replaced  and  strengthened 
and  a  small  crib  was  built  for  their  support.  Various  repairs  were 
made. 

1275.  Tail  Point,  Oreen  Bay,  Wisconsin. — ^The  boat  landing  was  ex- 
tended some  200.  feet  to  deeper  water.    Various  repairs  were  made. 

— .  Mena^ha,  Oreen  Bay,  Wisconsin. — ^The  following  recommendation, 
which  was  made  in  the  Board's  last  two  annual  reports,  is  renewed: 

It  18  now  difficult  to  make  the  Menaalia  River  at  nighty  on  account  of  the  out 
through  thfe  rock,  and  the  earth  cut,  which  is  found  to  he  quite  intricate.  To  meet 
this  difficulty  it  ia  proposed  to  efltahlish  here  two  range  lights,  one  to  he  placed  on 
the  site  of  the  old  Menaeha  Light,  which  was  discontinued  under  the  operations  of 
the  aet  of  March  8, 1859,  which  site  is  stiU  Goyemment  property ;  the  other  to  he 
placed  on  the  northeast  end  of  Doty  Island,  adjacent  to  the  channel,  which  was 
dredged  out  in  18S7. 

It  is  estimated  that  these  range  lights  can  he  estahlished  for  a  sum  not  to  exceed 
1600,  and  it  is  reoommended  that  an  appropriation  of  this  amount  he  made  therefor. 
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REPAIRS. 

Daring  the  fiscal  yeax  repairs,  more  or  less  extensive,  were  made  at 
each  of  the  following-named  stations: 


1179.  McGulpin  Point,  Mich. 

1180.  St.  Helena,  Mich. 
1184.  Wangoshance,  Mich. 
1186.  SkiUigallee,  Mich. 
1189.  Charlevoix,  Mich. 

1197.  Portage  Lake  Pierhead  Range 

(rear),  Mich. 
1199.  Manistee  Pierhead,  Mich. 
1202.  Lndington     Pierhead     Range 

(front),  Mich. 

1206.  Petite  Pointe  an  Sable,  Mich. 

1207.  White  River  Pierhead,  Mich. 
1209.  Mnshegon     Pierhead  «   Range 

(front),  Mich. 


1213.  Grand  Haven  Pierhead,  Mich. 
1218.  Sonth  Haven  Pierhead,  Mieh. 
1220.  St.  Joseph  Pierhead^  Mich. 
1227.  Chicago  Pierhead,  HI. 
1236.  KenoBha,WiB. 

1238.  Racine  (Root  River),  Wis. 

1239.  Racine  Pierhead,  Wis. 
1241.  Milwankee  Pierhead,  Wis. 

1243.  Port  Washington  Pierhead,  Wla- 

1244.  Port  Washington,  Wis. 
1247.  Sheboygan,  Wis. 
1269.  Chambers  Island,  Wis. 

1274.  Dunlap  Reef  Range  (rear),  Wlfc 


OIL  HOUSES. 


The  metal  work  for  eight  oil  houses  furnished  under  contract  was  cm 
hand  at  the  light-house  depot  in  Detroit  at  the  end  of  the  fiscal  year. 
The  stations  furnished  with  oil  houses  from  a  previous  contract  were 
South  Manitou,  Michigan,  Point  Betsey,  Michigan,  Porte  des  Morts, 
Wisconsin,  and  Poverty  Island,  Michigan.  Of  these,  that  at  Point 
Betsey  is  the  only  one  erected,  though  the  remaining  three  will  be  in 
place  before  the  close  of  tbe  season. 

Old  Mackinac  Point  was  provided  with  an  oil  house  not  included  in 
the  above  number*  This  has  been  delivered  at  the  station,  and  the 
contract  calls  for  its  erection. 

Of  the  eight  oil  houses  mentioned,  three  have  been  delivered  in  the 
ninth  light-house  district  at  the  following-named  stations:  Grande 
Pointe  au  Sable,  Michigan,  Petite  Pointe  au  Sable,  Michigan,  and 
Twm  River  Point,  Wisconsin. 

Two  of  the  oil  houses  were  delivered  in  the  eleventh  light^houae 
district,  viz,  Point  Iroquois,  Michigan,  and  White  Pish  Pointy  Michigan. 

ii«^!l^^  ^^*^®  ^"^^^  ^^  erection.    The  remaining  three  are  stiU  at  the 
light-house  depot. 

LIGHT-SHIPS. 

«i?/zST"t  ^'-^ ^^^*- ^"""^^  ^«-  ^^1  «#  Simmons  Reef,  northerly 
^^  V  iMJce  Mtchigan,  Michigan. 

o/Ze  S;!^'SJ^„^^«''''  ^o-  ''^  off  ^^^  Slu>at,  nortkerly  eni 

of  Lalce  Si^Sfj^f  */''***^'  ^«-  ^'^^  off  Gra^'  Reef  northerly  end 

These  three  lijrht  woo    i  **' 
Detroit,  where  ttev  w       f  T®""®  ^^^*'  **  Toledo,  Ohio,  and  arrived  at 

jr  were  to  be  turned  over  to  the  laght-Hoose  Batab- 
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lishment  on  September  14  and  16, 1891.  They  were  inspected  by  the 
United  States  local  inspectors  on  October  2,  and  they  passed  a  prelimi- 
nary inspection,  but  many  defects  were  developed.  The  trial  trips  took 
place  on  October  2,  6,  and  6,  during  which  the  vessels  showed  a  speed 
of  about  8  statute  miles  an  hour.  They  were  then  ballasted,  some 
changes  were  made  in  the  quarters  of  the  officers  and  crew,  the  lamps 
were  fitted  to  the  masts  and  the  steam  fog  signals  were  adjusted.  The 
vessels  left  Detroit  on  October  19, 1891,  and  reached  Port  Huron  that 
evening.  The  next  morning  they  were  taken  in  tow  by  the  light-house 
tender  Dahlia^  and  a  speed  of  over  9  miles  per  hour  was  maintained,  the 
vessels  using  their  own  steam  power  to  assist.  Bad  weather  coming 
on,  the  tender  let  go  the  tow  rope  o£f  Sand  Beach  Harbor  of  Befuge, 
and  each  light-ship  went  in  under  the  breakwater  for  shelter,  impelled 
by  its  own  power.  Over  90  vessels  were  found  in  the  harbor  of  refuge 
at  the  time.  The  weather  moderated  on  the  23d9  so  the  Dahlia  again 
took  the  light-ships  in  tow,  and  early  in  the  following  morning  passed 
Hackinac  Point  and  before  night  the  three  vessels  were  fast  to  their 
permanent  moorings.  These  consisted  of  5-ton  iron  sinkers  with  15 
fathoms  of  2-inch  chain  on  each.  The  ends  of  the  2-inch  chain,  were 
buoyed  with  spar  buoys  and  were  easily  raised.  The  ends  of  the  star- 
board bower  chains  of  the  light-vessels  were  shackled  on  the  2-inch 
chains,  allowing  them  plenty  of  scope  to  ride  to  in  heavy  weather.  The 
permanent  moorings  had  been  previously  placed  by  the  tender  War- 
ringtouj  under  the  personal  supervision  of  the  engineer  of  the  Eleventh 
Light-House  District,  as  the  Dahlia  could  not  handle  the  sinkers  with 
her  derrick.  On  November  17  and  20  the  three  light-ships  left  their 
stations  without  orders  and  ran  in  to  Cheboygan.  But  they  were 
promptly  replaced  by  the  Dahlia  on  November  22,  and  they  remained 
on  their  stations  until  the  close  of  navigation,  when  they  put  in  to  Che- 
boygan, Mich.,  for  winter  quarters.  The  vessels  were  hurriedly  fitted 
'oat,  that  they  might  be  of  service  during  the  latter  part  of  the  season. 
Hence  many  details  of  their  equipment  were  incomplete.  The  work  of 
completing  them  was  done  during  the  winter  while  they  were  at  Dun- 
can, Mich.  The  boilers  were  covered  with  mineral  wool,  limber  chains 
were  fitted  to  keep  the  limber  holes  clear  and  facilitate  the  run  of  any 
water  that  might  get  in  them  to  the  pumps.  A  hand  pump  was  put  in 
each  vessel  and  Hancock  inspirators  were  fitted  to  the  boilers.  The 
quarters  in  which  the  officers  and -crew  live  were  ceiled  and  steam  heat- 
ers were  put  in.  The  vessels  were  recalked  outside  and  on  deck,  antl 
the  masts  unnecessarily  long  were  shortened.  An  additional  small  boat 
was  famished  to  each  vessel.  Lake  navigation  opened  on  April  15, 
1892.  These  vessels  left  Cheboygan,  their  winter  quarters,  on  April  1 4, 
and  found  without  difficulty  the  spar  buoys  attached  to  the  15  fathoms 
of  2-inch  chain  of  their  permanent  moorings.    Each  vessel  picked  up 
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her  moorings  without  assistance.  The  lO^OOO-pouod  sinkers  do  not  ap- 
pear to  have  moved  since  first  dropped  there  in  October,  1891.  These 
vessels  are  good  sea  boats,  and,  having  their  own  motive  power,  are 
qaite  efficient.  The  lens  lanterns  used  are  excellent  and  give  good 
lights.  The  steam  fog  signals  have  short  intervals  and  the  blasts  are 
easily  distinguished.  Vessel  men  s^ieak  of  these  light-ships  as  bemgof 
the  greatest  assistance  to  them  in  navigating  the  Straits  of  Mackinac 
The  light- vessels  Nos.  55,  56,  and  57  were  placed  on  their  statioDS 
at  Simmons  Beef,  White  Shoal,  and  Grays  Beef  in  October,  1891.  Some 
trouble  was  experienced  with  the  new  keepers  and  engineers.  Each  of 
the  vessels  left  their  stations  for  winter  quarters  witliout  orders  before 
the  close  of  navigation,  but  they  were  promptly  sent  back  by  the  light- 
house inspector  under  charge  of  the  tender.  The  officers  and  crew  of 
these  vessels,  with  one  exception,  were  discharged  for  this  dereliction 
of  duty,  and  other  men  who  have  shown  themselves  more  trustworthy, 
were  put  in  their  places.  The  vessels  went  on  their  stations  this  year 
on  April  14,  the  season  of  navigation  opening  on  the  15th,  and  each  so 
far  has  shown  itself  to  be  an  important  aid  to  navigation. 

FOa  SIGNALS  OPERATED  BT  STEAM  OB  HOT-AIB  EIiaiNES. 

1178.  Old  MacJcindc  Pointy  Michigan. — The  10-inch  steam  whistle  in 
duplicate  was  in  operation  some  327  hours  and  consumed  about  52 
cords  of  wood. 

1181.  Simmons  Eeef  Light  Vessel,  Michigan. — One  6-inch  whistle  was 
in  operation  some  124  hours,  since  October,  1891,  and  consumed  about 
4  tons  of  coal. 

118J2.  White  Shoal  Light-  Vessel,  Michigan. — ^One  6-inch  whisUe  was 
in  operation  some  144  hours,  since  October,  1891,  and  consumed  about 
7  tons  of  coal  and  2  cords  of  wood. 

1183.  Chrays  Reef  Light-Vessel,  Michigan, — One  6-inch  whistle  was  in 
operation  some  222  hours,  since  October,  1891,  and  consumed  about  9 
tons  of  coal. 

1184.  WaugosJiance^  Michigan. — The  10-inch  steam  whistle  in  dupli" 
cate  was  in  operation  some  262  hours  and  consumed  9  tons  of  coal  and 
16  cords  of  wood. 

1185.  Shilligallee,  Michigan. — ^The  10-inch  steam  whistle  in  duplicate 
was  in  operation  some  164  hours  and  consumed  about  14  tons  of  coal. 

1187.  Beaver  Island,  Michigan. — ^The  first-class  steam  siren  in  dupli- 
cate was  in  operation  some  249  hours  and  consumed  about  1^  tons  of 
coal  and  16  cords  of  wood. 

1193.  South  Manitou,  Michigan. — ^The  10-inch  steam  whistles  in  du- 
plicate were  in  operation  some  189  hours  and  consumed  about  6  tons  of 
coal  and  4  cords  of  wood. 

1194.  Point  Betsey,  Michigan.— The  10-inch  steam  whistles  in  dnpli- 
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cate,  established  in  December,  1891,  were  in  operation  some  139  hours 
and  consumed  about  33  cords  of  wood. 

1199.  Manistee  Pierhead^  Michigan. — The  10-inch  steam  whistles  in 
duplicate  were  in  operation  some  315  hours  and  consumed  about  19  tons 
of  coal  and  33  cords  of  wood. 

1J313.  Grand  Haven  Pierhead,  Michigan. — ^This  first-class  steam  siren 
was  in  operation  407  hours  and  consumed  about  37  tons  of  coal  and 
6  cords  of  wood. 

1:234.  Orosse  Pointe,  Illinois^ — Until  April  9,  1891,  first-class  steam 
sirens  in  duplicate  and  since  that  date  10-inch  steam  whistles  in  dupli- 
cate were  in  operation  some  436  hours  and  consumed  some  28  tons  of 
coal  and  2^  cords  of  wood. 

1240.  Wind  Paint  (JKacme  Point),  Wisconsin. — ^The  10-inch  steam 
whistles  in  duplicate  were  in  operation  some  898  hours  and  consumed 
about  43  tons  o^  coal  and  4  cords  of  wood. 

1241.  Milwaukee  Pierhead,  Wisconsin. — The  10-inch  steam  whistles  in 
duplicate  were  in  operation  some  1,008  hours  and  consumed  about  38 
tons  of  coal  and  3  J  cords  of  wood.     • 

1250.  Twin  River  Point,  Wisconsin. — The  10-inch  steam  whistles  in 
duplicate  were  in  operation  some  715  hours  and  consumed  about  1^  tons 
of  coal  and  121  cords  of  wood. 

1254.  Sturgeon  Bay  Canal,  Wisconsin. — The  10-inch  steam  whistles  in 
duplicate  were  in  operation  some  381  hours  and  consumed  about  38  tons 
of  coal  and  21  cords  of  wood. 

1258.  Porte  des  Morts,  Wisconsin. — The  first-class  steam  sirens  in 
duplicate  were  in  operation  some  213  hours  and  consumed  about  14  tons 
of  coal  and  several  cords  of  wood. 

1260.  Poverty  Island,  Michigan. — ^The  10-inch  steam  whistles  in  dupli- 
cate were  in  operation  some  254  hours  and  consumed  about  13  tons  of 
coal  and  3J  cords  of  wood. 

POa-SiaNAL  BELLS  OPERATED  BY  CLOCKWORK. 

.  121L  Muskegon,  Michigan. — This  signal  was  in  operation  some  138 
hours. 

1220.  8t  Joseph  Pierhead,  Michigan. — ^This  signal  was  in  operation 
some  407  hours. 

1227.  Chicago  Pierhead,  Illinois. — This  signal  was  in  operation  some 
414  hours. 

1248.  Manitowoc  Pierhead,  Wisconsin. — ^This  signal  was  in  operation 
some  355  hours. 

1272.  Sherwood  Point,  Wisconsin. — This  signal  was  completed  to  go 
into  operation  on  July  1,  1892. 

1275.  Tail  Point,Wis€onsin. — This  signal  was  in  operation  some  64 
hoars. 
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BUOYAGE. 

Iron  buoys  were  substituted  for  wooden  spars  at  Waugosbance  Shoal, 
Vienna  Sboal,  and  inside  of  Poverty  Island  Passage,  An  iron  buoy 
was  placed  off  the  north  end  of  Squaw  Island  Shoal,  which  with  tie 
spar  buoy  also  newly  placed  on  Garden  Island  Shoal  will,  in  connection 
with  the  light-vessels  at  Simmons  Beef  and  White  Shoal,  and  the  new 
coast  light  at  Senl  Ghoix  Poiiite,  assist  materially  in  the  navigation  of 
the  lake  north  of  the  Beaver  Island  group.  Much  of  the  buoyage  in 
Green  Bay  and  the  southwestern  side  of  the  lake  was  cared  for  by  con- 
tractors owing  to  the  need  for  sending  the  buoy  tender  to  Detroit  each 
winter.  The  lake  was  practically  oi)en  for  navigation  all  last  vnnUs 
south  of  a  line  drawn  from  Sturgeon  Bay  Caniil  on  the  west  side,  to 
Point  Betsey  on  the  east  side,  and  freight  boats  ran  regularly  daring 
the  winter  from  Kewaunee  to  Frankfort  This  is  the  first  winter  season 
that  vessels  have  run  regularly  across  the  lake  so  far  north.  As  the 
tender  will  now  be  kept  in  Lake  Michigan  no  contracts  to  attend  the 
buoyage  were  made  for  the  next  fiscal  year.  The  tender  will  take  care 
of  all  the  buoys  hereafter,  except  those  recently  taken  oyer  firom  the 
War  Department  in  Fox  Biver  and  the  buoys  marking  the  channel  to 
Green  Bay  City,  also  the  one  buoy  in  Muskegon  Lake.  It  is  proposed 
to  largely  increase  the  buoyage  at  the  southern  end  of  Lake  Michigan 
from  the  Chicago  River  to  the  Calumet  Biver  in  anticipation  of  an  im- 
mense traffic  by  water  during  the  Columbian  Exhibition.  The  U.  8.  S. 
Michigan  was  employed  during  the  summer  on  the  survey  of  this  part  of 
the  lake,  and  it  is  understood  that  the  War  Department  is  also  engaged 
on  the  same  work.  When  new  charts  are  issued  a  scheme  can  be  pre- 
pared for  thoroughly  buoying  the  whole  front  of  the  city  of  Chicago. 

DEPOT. 

St.  Joseph,  Michigmi. — The  deed  for  the  site  of  this  depot  was  received 
and  recorded.  A  bulkhead  and  wharf  were  built.  The  site  of  the 
bulkhead  for  its  entire  length  was  dredged  to  a  depth  of  6  feet  Some 
9,127  cubic  yards  were  taken  out;  4,706  yards  were  overcast  for  filling? 
and  the  remainder  was  dumped  in  the  lake,  as  it  would  require  a  second 
handling  to  be  used  for  filling.  The  work  as  finished  consist.8  of  abnlk- 
head  about  300  feet  long  and  20  feet  wide,  built  of  sheet  piling  of  one 
thickness  each  of  2-inch  and  3-inch  plank,  three  rows  of  piles,  the  first 
being  spaced  3  feet  to  centers,  the  second  6  feet  and  the  third  12  feet 
These  carry  double  12  by  12  inch  superstructures  on  the  outer  and  inner 
rows,  and  12  by  12  inch  cap  on  center  row  surmounted  by  12  by  12  inch 
cross  ties  and  3-inch  deck  planking.  Some  25  1-inch  iron  tie  rods  were 
placed  at  the  water  level  to  bind  the  front  and  rear  walls,  23  guard  or 
fender  piles  were  driven  in  front  of  the  bulkhead,  and  7  moorings 
were  placed.    At  the  easterly  end  of  the  bulkhead,  the  wharf,  of  siflU 
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lar  construction,  is  20  feet  wide  and  60  feet  long.  The  Norway  pine 
piles  in  the  bulkhead  and  wharf  were  all  peeled  from  the  water  to  the 
top  of  the  work.  All  the  piles  in  the  bulkhead  and  wharf  were  bored 
to  a  depth  of  about  18  inches,  filled  with  kerosene  oil  and  the  holes 
8topi>ed  with  pine  plugs.  It  is  expected  that  the  buildings  at  this 
depot  will  be  ready  for  occupancy  this  fall. 

Supply  and  buoy  depot  for  the  Ninth  and  Eleventh  light-house  districts 
at  Scammons  Harbor^  southern  part  of  Lake  Huron,  Michigan. — There 
are  now  in  service  in  the  Ninth  district  15  steam  fog  signals,  and  in  the 
Eleventh  district  20,  a  total  of  35.  Provision  has  been  made  by  appro- 
priation for  the  construction  of  several  more  in  each  district,  the 
greater  number  of  which  will  be  erected  during  the  coming  year;  and 
in  addition  there  are  recommendations,  applications,  and  pending  leg- 
i>slation9  for  a  number,  say  a  dozen  more,  for  the  most  of  which  it  is 
jirobable  appropriation  will  l)e  made  in  the  near  future.  Owing  to  the 
intricacies  of  navigation  the  prevalence  of  fogs,  and  the  somewhat 
frequent  snow  squalls  and  storms,  not  less  than  24  or  25  of  the  steam 
signals  to  be  operated  will  be  concentrated  about  the  northern  portions  of 
Lakes  Huron  and  Michigan,  counting  from  Thunder  Bay  Island  in  Lake 
Huron,  through  the  Straits  of  Mackinac,  to  Point  Betsey  in  Lake 
Michigan,  and  including  the  stations  guarding  the  entrances  into 
Green  Bay. 

The  work  of  supplying  the  existing  stations  with  coal  is  abeady 
arduous,  and  tasks  the  time  of  the  buoy  tenders,  which  might  be  em- 
ployed to  much  greater  advantage  in  other  work.  With  the  rapid  in- 
crease in  the  number  of  the  signals,  it  seems  desirable  that  some  better 
provision  be  made  for  the  delivery  of  the  fuel  than  its  transportation 
from  Detroit  and  Chicago  by  the  single  tender  employed  in  each  dis- 
trict. The  average  consumption  of  coal  at  each  fog- signal  station  is 
18  tons,  so  that  for  the  35  indicated  stations  near  the  northern  ends  of 
the  two  lakes  there  will  be  needed  some  630  tons  per  annum.  If  some 
200  tons  additional  be  allowed  for  the  use  of  the  two  tenders  in  the 
same  region,  the  total  amount  required  will  be,  say^  830  tons. 

The  buoyage  of  the  two  districts  is  also  steadily  increasing  with  the 
greater  number,  draft,  and  tonnage  of  the  lake  shipping.  Not  only  are 
there  more  buoys  needed,  but  larger  ones,  as  special  difficulties  are 
from  time  to  time  discovered  and  the  need  is  discovered  of  greater 
visibility  and  better  warning  to  vessels.  It  is  quite  evident  therefore 
that  the  buoy  tenders  will  be  more  taxed  each  year  to  give  i)roper  at- 
tention to  the  placing  and  relief  of  the  buoys,  many  of  which  are  now 
looked  after  by  contractors  in  each  district,  to  maintain  the  necessary 
firequency  and  thoroughness" of  insjiections,  and  to  keep  the  numerous 
light-stations  supplied  with  their  regular  stores,  all  within  the  seven 
or  eight  months  of  navigation  during  which  the  work  must  be  per- 
formed. 
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In  the  localities  above  indicated  there  are  numerous  points  which, 
lying  in  or  near  the  track  of  vessels,  are  dcuigerous  to  navigation  by 
reason  of  not  being  sufficiently  marked  by  buoys. 

To  provide  for  the  convenient  and  economical  coaling  of  the  fog-signal 
stations  in  the  two  districts,  it  will  be  advantageous  to  establish  a 
depot  at  a  suitable  place  in  the  vicinity  of  the  Straits  of  Mackinac,  and 
Scammons  Harbor,  now  owned  by  the  Light-House  Establishm^it,  sug- 
gests itself  as  a  place  in  every  way  desirable  for  the  purpose.  The 
shelter  is  x)erfect,  the  access  is  easy,  and  the  location  is  sufficiaitiy 
central  and  of  ample  size.  It  will  be  necessary  to  construct  a  suitable 
wharf,  coal  shed,  quarters  for  station-keei>er,  and  other  acUnncte  for 
coaling  service.  In  addition  there  should  be  two  scows  for  the  service 
of  the  depot,  the  employment  of  which  would,  in  general,  be  as  follows: 

To  coal  the  steam  fog  signals  the  scows  would  be  loaded  to  a  draft 
of  say  3  feet  and  be  towed  from  the  depot  to  the  stations.  In  ordi- 
nary cases  the  scow  could  go  alongside  and  the  coal  be  handled  ash<»e 
directly  and  without  loss  of  time,  instead  of  being  loaded  as  now  into 
a  boat  from  a  light-house  tender  lying  off  at  a  distance,  from  which 
several  trips  must  be  made  with  oars  to  complete  the  work, 

A  preliminary  estimate  of  the  cost  of  the  plant  recommended  is  aa 
follows : 

For  the  wharf  and  buoy  shed $7,500 

For  quarters,  etc 3,000 

For  two  scows 4,000 

Contingeucies 500 

'^otal 15  000 

With  the  multiplication  of  the  aids  to  navigation  in  the  vicinity  <rf 
the  Straits  of  Mackinac,  the  economy  of  using  in  certain  localities 
lightships  of  moderate  dimensions  and  small  cost,  in  lieu  of  permanent 
light-stations,  it  is  evident  that  the  construction  of  the  coaling  and 
bnoy  depot  for  the  common  use  of  both  the  Ninth  and  Eleventh  Dis- 
mtA  Ti"  ^^  ^^  ^^^^  ^^^^®  ^  ^^^  Light-House  Service.  It  is  esti- 
and -t  •  ^^^  ^^^^^  ^^^  ^  established  for  not  exceeding  $15,000, 
therefor  ^^^*^^'^®^^®^  ^^^at  an  appropriation  of  this  amount  be  made 

TENDERS. 

The  Dahlia, ^TK^  Tk^i.T 

the  steam  fo^  siot  ,    .      ^*^  ^^  employed  during  July,  1891,  in  coaling 

sels  which  were  b  -If  ^^  *^^  northern  part  of  the  district.  The  lightves- 
contractor  at  Bet^  f  **^^^^^J  ^^^^i  "^^^^  ^  ^av«  l>een  delivered  by  the 
assist  in  fitting  onf  ft  ^^^  ^^Mia  remained  there  that  her  crew  might 
with  the  light- vess  1  vessels.  The  tender  left  Detroiton  October  19 
l^ort  Huron  up  to  M  *v^  ^  increase  their  speed  took  them  in  tow  from 
on  October  24  and  ^T^^^^'    She  arrived  in  the  Straits  of  Mackmac 

put  all  three  vessels  on  their  stations  the  same  day. 
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She  then  proceeded  to  Chicago^  and  soon  after  left  again  to  supply  coal 
for  use  in  the  watcbrooms  of  the  light-stations  and  to  take  up  the 
buoys  in  the  northerji  part  of  the  district.  She  completed  this  work 
and  arrived  at  Mackinac  City  on  ^November  20.  The  three  light  ships 
having  left  their  moorings  without  orders  and  run  in  for  shelter  on 
November  22,  the  Dahlia  replaced  them  on  their  stations.  She  then 
went  to  Detroit,  and  after  landing  buoys,  etc.,  went  to  Cleveland,  Ohio, 
where  she  arrived  on  November  30.  After  taking  out  and  storing  all 
the  equipment,  on  December  10  the  crew  was  discharged  and  the  ves- 
sel was  laid  up  for  the  winter.  While  at  Cleveland  she  received  a  new 
boiler,  a  new  main  deck,  new  main  rail  and  covering  boards,  and  other 
much  needed  repairs.  Advantage  was  taken  of  this  time  to  rearrange 
the  quarters  for  officers  and  men,  storerooms,  etc.,  to  make  the  vessel 
more  comfortable  and  convenient.  The  Dahlia  arrived  at  Mackinac 
City  on  April  16  with  buoys  for  the  Ninth  Light- House  District,  which 
she  had  taken  on  at  Detroit.  The  inspector  joined  the  vessel  at  Mack- 
inac City  and  commenced  placing  the  buoys  in  position.  The  weather 
being  generally  favorable,  the  work  was  completed  and  the  Dahlia  ar- 
rived at  Chicago  on  May  1.  The  annual  supplies  sent  by  rail  from  the 
general  depot  at  Staten  Island,  New  York,  were,  on  May  18,  all  stowed 
on  board,  and  the  vessel  left  on  May  26  with  the  inspector  to  inspect 
and  supply  all  the  light-stations.  This  was  completed  and  the  Dahlia 
reached  Chicago  again  on  June  21,  where  she  was  engaged  until  July  1 
in  shipping  empty  oil  cans  to  the  general  depot  and  rearranging  buoy 
8upx)lies  at  the  Chicago  River  light- station.  During  the  fiscal  year 
the  Dahlia  steamed  some  5,875  statute  miles  and  consumed  about  340 
tons  of  anthracite  coal.  She  was  under  steam  for  some  166  days  during 
the  fiscal  year.  This  excludes  71  days'  detention  at  Detroit  and  129  days' 
stay  at  Cleveland,  which  was  really  the  only  time  she  was  laid  up,  as 
the  crew  was  on  board  for  237  days.  The  vessel  is  now  in  fairly  good 
condition. 

The  following  recommendation,  which  was  made  in  the  Board's  last 
annual  report,  is  renewed : 

The  DahHu,  which  was  built  in  1878  and  has  seen  quite  hard  service,  has  nearly 
outlived  her  nsefulness.  The  district  has  outgrown  her  powers.  She  has  neither 
•  the  speedy  the  power,  nor  the  carrying  capacity  needed.  Beside  that^  she  burns  too 
much  coal  in  running  her  old-fashioned  engines  to  be  an  economical  boat. 

It  is  deemed  desirable  to  build  a  larger  and  faster  vessel,  which  shaU  be  able  of 
hierself  to  do  the  work  of  the  district  within  the  not  too  long  season  of  navigation, 
and  which  shaU  be  strong  enough  to  keep  at  work  in  the  young  ice  as  long  as  the 
merchant  steamers  are  making  their  trips.  The  number  of  vessels  on  the  lakes  on  June 
90, 1890,  was,  according  to  the  Commissioner  of  Navigation,  3,510;  and  their  docu- 
mented tonnage  was  1,063,064.  The  number  of  vessels  on  the  lakes  on  June  30, 1891, 
yrtm  3,600;  and  their  documented  tonnage  was  1,154,870.  This  increase  in  lake  ton- 
luige  calls  for  «n  iaoreased  number  of  aids  to  navigation  and  increased  ability  in  the 
Ught-honse  tender  which  must  care  for  them.    It  is  also  deemed  requisite  that  she 
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flliall  embody  al)  the  improvements  in  yessel  oonstruction,  fittings,  and  the  like,  tbat 
have  been  found  to  be  peculiarly  applicable  to  vessels  on  the  Great  Lakes.  In  visv 
of  the  fact  that  the  Columbian  Exposition  is  to  be  heldatChicago,  the  headqnsiten 
of  the  Ninth  Light- House  District,  and  the  port  from  which  the  tender  wouldhsilySbe 
should  be  a  model  light-house  tender,  as  she  would  be  subject  to  the  critical  exami- 
nation of  many  officers  of  foreign  navies,  and  others  interested  in  light-house  aflfain, 
for  she  would  of  herself  be  one  of  the  most  characteristic  exhibits  of  the  Light-HooM 
Board.  It  is  hoped  that  the  Dahlia  may  be  kept  in  working  order  until  the  nev 
tender  can  be  built.  It  is  estimated  that  such  a  vessel  could  be  built  for  $96,000,  sad 
it  is  recommended  that  an  appropriation  of  this  amount  be  made  for  that  purpose. 

The  Warrington, — ^Thifi  steamer  was  employed  in  delivering  materials 
at  St.  Helena,  Beaver  Island  Harbor,  Beaver  Island,  South  Fox  Island, 
Poverty  Island,  Pottawatomie;  Porte  des  Morts,  Point  Betsey,  Soath 
Manitoa,  and  Waugoshance  light-stations,  in  delivering  workmen  and 
materials  at  Senl  Choix  Poiiite  light-station,  and  in  placing  anchors  for 
Grays  Beef,  Simmons  Eeef,  and  White  Shoal  light- vessels.  She  was 
docked  on  December  5 ;  the  stem  bearing  received  a  thorough  overhaul- 
ing, and  the  bottom  was  calked  where  required.  She  was  put  into  win- 
ter quarters  on  December  8.  During  the  winter  she  was  carefally 
overhauled  and  painted.  The  repairs  were  finished  in  ample  time  for 
the  season's  work. 

The  Amaranth, — Work  on  the  new  steamer  Amaranth  was  finished 
under  contract  at  Cleveland,  and  she  was  launched  December  18, 1891. 
The  machinery  received  a  dock  trial  on  March  5.  The  engines  worked 
over  four  hours,  mean  pressure  of  steam  105  pounds,  mean  vacuum  25} 
inches,  revolutions  108;  the  boilers  were  tight  and  steamed  easily,  and 
the  engines  worked  well.  The  steamer  was  completed  and  delivered  at 
the  Detroit  light-house  depot  on  April  14,  on  which  date  she  made 
the  trial  trip  from  Cleveland  in  charge  of  the  contractors.  The  per- 
formance of  the  vessel  was  satisfactory.  Her  speed  in  the  open  lalce, 
with  the  wind  nearly  abeam  and  blowing  a  moderate  gale,  was  12.2 
miles  per  hour.  The  maximum  roll  observed  was  15^  on  either  side  of 
the  perpendicular.  Her  speed  from  Bar  Point  to  Detroit  was  12.25 
miles  per  hour,  to  which  should  be  added  If  miles  an  hour  owing  to  the 
strong  current,  making  an  actual  speed  of  14  miles  per  hour  in  smootii 
water.  The  vessel  is  well  constructed,  has  ample  power  and  speed,  a 
freight  capacity  of  530  tons,  with  a  large  forehold  and  a  smaller  aft^- 
hold  for  convenience  in  loading  and  trimming;  a  water-ballast  tank 
forward,  holding  40  tons,  either  for  trimming  or  for  holding  potable 
water,  with  ample  and  convenient  sleeping  and  mess  aooommodations 
for  all  hands;  127  electric  lights  on  five  circuits,  served  by  ik  100-light 
dynamo;  steam  capstan  fore  and  aft;  a  quick-running  10-ton  hoist  on 
the  upper  deck,  and  an  ash  chute  operated  by  a  water  jet  in  the  fire- 
hold  for  the  discharge  of  ashes.  A  small  pump  in  the  engine-room 
supplies  water  to  all  parts  of  the  ship.  The  quBjrters,  except  the  fore- 
castle, are  fitted  throughout  with  permanent  washstands.    ^ere  is  one 
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bathroom  forwa^rd  for  the  hands,  another  aft  on  the  main  deck  for  the  -  ^r*1 

officers,  and  still  another  in  the  upper  deck  cabin.  Ser  qnalities,  ca- 
pacity, and  adaptability  to  her  work  are  excellent  when  considered  in  ,  , 
connection  with  the  feet  that  the  appropriation  of  $75,000  sufficed  for  ;  /^ 
her  construction  and  equipment.  The  steamer  was  employed  during 
May  and  June,  1891,  in  transporting  a  working  party  and  materials  for 
construction  to  Squaw  Island  light- station  and  to  St.  Marys  BivoTi 
Michigan. 
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TENTH  DISTRICT, 

He  tenth  district  extends  from  the  month  of  the  St.  Regis  River,  New 
Tork^  to  and  including  Grassy  Island,  Detroit  River^  Michigan,  and  em- 
braces all  the  aids  to  navigation  on  the  American  shores  of  the  St.  Law- 
rence River,  Lake  Ontario,  Lake  Erie,  and  the  Detroit  River,  within 
these  limits. 

Injector. — Commander  Edwin  T.  Woodward,  U.  8.  Navy. 

Engineer, — Maj.  Lewis  C.  Overman,  Corps  of  Engineers,  U.  8.  Army, 
to  December  30, 1891 ;  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers, 
U.  S.  Army,  from  December  30, 1891. 

In  this  district  there  are — 

Light-houses  and  beacon  lights 71 

Fog  signals  operated  by  steam 3 

Fog  signals  operated  by  clockwork 5 

Buoys  in  position 170 

Steamer  Hazty  buoy  tender,  and  for  supply  and  inspection 1 

The  lights  are  classified  as  follows: 

Third  order 6 

Three-and-a-half  order ,. 1 

Fourth  order 23 

Fifth  order 6 

Sixth  order 20 

Tabular  lanterns 1 

Lens  lanterns 3 

Lanterns 8 

Reflectors 8 

Total 71 

Spar  buoys 16^ 

New  lights  established 3 

Buoys  discontinued 1 

New  buoys  placed 1 

The  engineer  operations  have  been  confined  to  repairs,  the  erection 
of  three  circular  iron  oil  houses,  four  skeleton  iron  towers  for  range 
lights,  and  work  preliminary  to  the  establishment  of  a  light-station 
near  Braddock  Point,  New  York. 

LIGHT-HOUSES. 

— .  Bay  State  Shoal^  St.  Laicrence  River ^  New  TorJc, — ^The  following' 
recommendation,  which  was  made  in  the  Board's  last  two  annual  re- 
ports,  is  renewed : 

This  shoal  and  Oak  Point  Shoal,  which  is  adjacent,  are  well  marked  with  baoys 
which  serve  for  crossing  by  daylight.    The  current  striking  vessels  broadside  on 
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carrieA  them  down  toward  the  shoals,  making  it  difficult  for  them  to  hold  their  course, 
nnleas  the  pilot  has  the  aid  of  the  buoys.  At  night,  therefore,  the  crossing  is  espe- 
cially difficult  and  lights  are  needed.  The  act  of  August  2, 1888,  for  improving  rivers 
and  harbors,  authorized  a  survey  aud  examination  of  these  shoals  with  a  view  to 
their  removal.  It  is  probable  that  an  appropriation  will  be  made  for  that  purpose 
and  that  liglits  will  be  required  here  but  for  a  few  yeiu's.  As  the  need  for  vessels  to 
cross  during  the  night  is  increasing  each  year,  it  is  recommended  that  these  shoals 
be  marked  by  two  temporary  floating  lights.  It  is  estimated  that  two  small  flats, 
complete  with  masts,  anchors,  etc.,  with  two  sets  of  lantern  lights,  will  cost  $800, 
and  it  is  recommended  that  an  appropriation  of  that  amount  be  made  therefor. 

1003,  Ogdemburg,  St.  Lawrence  River,  New  York, — ^Three  Funck-Heap 
tabular  lamps  were  provided,  replacing  HaiiiH  lamps  heretofore  used. 
By  this  cliange  a  better  light  will  be  shown.  A  contract  was  made  to 
remove  the  old  stone  kitchen,  build  a  new  kitchen,  extend  the  roof,  and 
make  other  alterations  and  improvements  to  the  keeper's  dwelling  which 
is  to  be  completed  by  October,  1892. 

1007.  Rock  Islandj  St.  Lawrence  River j  N'eiv  York. — ^The  superstruc- 
ture for  the  entire  length  of  the  landing  was  rebuilt. 

— .  Carlton  Island,  St.  Lawrence  River,  New  York. — ^The  following 
recommendation,  which  was  made  in  the  Board^s  last  two  annual  reports, 
is  renewed : 

Several  petitions  for  the  establishment  of  a  light  on  this  island  have  been  received 
the  past  eight  years,  notably  in  1883  and  in  1888,  but  on  each  occasion  has  been  made 
the  snbject  of  an  adverse  report.  The  number  and  size  of  the  vessels  used  in  the 
navigation  of  the  St.  Lawrence  River  have  increased  yearly.  The  character  and  de- 
mauds  of  this  trade  have  also  changed,  and  where  heretofore  vessels  would  lay  up 
rather  than  make  night  passages,  they  are  now  compelled  by  close  competition  to 
economize  time  and  do  so.  The  channel  for  large  vessels  near  Carlton  Island  crosses 
from  the  American  to  the  Canadian  side  and  is  both  dark  and  obscure.  The  estab- 
lishment here  of  a  small  light-station,  similar  to  that  at  Cross-Over  Island,  St.  Law- 
rence River,  at  a  cost  of  $8,600,  is  suggested,  and  an  appropriation  of  that  amount  is 
recommended  therefor. 

1009.  Tibbett^  Point,  St  Lawrence  River,  New  York. — The  following 
recommendation,  which  was  made  in  the  Board's  last  two  annual  reports, 
is  renewed : 

This  light  being  at  the  entrance  of  St.  Lawrence  River,  it  is  important  that  its  lo- 
cation be  made  known  at  all  times  and  in  all  kinds  of  weather.  The  establishment 
of  a  steam  fog  signal  at  this  station,  at  an  estimated  cost  of  $4,300,  is  suggested,  and 
it  is  recommended  that  an  appropriation  of  that  amount  be  made  therefor. 

1011,  Oalloo  Island,  Lake  Ontario,  New  York. — ^The  following  recom- 
mendation, which  was  made  in  the  Board's  last  two  annual  reports,  is 
renewed:. 

This  is  an  important  light  near  the  lower  end  of  Lake  Ontario.  It  marks  the  outer 
^ge  of  agronp  of  islands  and  numerous  shoals  before  reaching  the  St.  Lawrence 
River  or  on  the  way  to  Sacketts  Harbor.  Vessel  men  need  to  locate  this  light  as 
Boon  as  possible;  as  fog  and  thick  weather  frequently  prevail,  especially  in  the 
autumn,  its  position  should  be  made  available  by  a  fog  signal.  It  is  therefore  re- 
commended that  a  steam  fog  signal  be  established  at  this  station  at  a  cost  not  to  ex- 
ceed $5,700,  and  that  an  appropriation  of  that  amount  be  made  therefor. 
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it?!^.  Oiicego  Breakwater^  entrance  to  Osnaego  Harhor^  New  YorL— 
The  following  recommendation,  which  was  made  in  the  Board's  last  two 
annual  reports,  is  renewed : 

VeAsel  men  compUin  that  they  fail  to  hear  thia  bell  ring  when  the  evidence  of  the 
keeper  proves  that  it  was  mng.  Captalna  report  that  at  times  they  are  within  half 
a  mile  of  the  beU  before  they  hear  it.  Thin  uncertainty  of  a  bell  as  a  fog  signil  is 
g««nerally  admitted.  The  sabstitntion  of  a  steam  fog  signal  for  tin  bell  is  therefore 
recommended.  It  is  estimated  that  it  can  be  established  for  $4,300,  and  it  is  recom- 
mended that  an  appropriation  of  that  amount  be  made  therefor. 

1015 J 1016.  Fair  Haven,  Lake  Ontat^y  New  rorl.--^me  110  feet  of 
elevated  walk  and  about  24(»  feet  of  division  fence  were  rebuilt.  Va- 
rious repairs  were  made. 

1017.  Big  Sodusy  Main  Lighty  Lake  Ontario^  New  Forfc— The  large 
storm  house  over  the  rear  entrance  to  the  dwelling  and  cellar  was  en- 
larged so  that  the  structure  will  do  for  a  summer  kitchen.  The  fenoe 
around  the  reservation  was  rebuilt,  and  a  new  conductor  for  leadiog 
water  into  the  cistern,  was  provided.  A  circular  iron  oil  house  vas 
erected  opon  a  concrete  foundation,  and  the  shell  of  the  oil  house  was 
lined  with  brick.  It  is  located  some  128  feet  south  of  the  keeper's 
dwelling  and  about  109  feet  from  the  bam.    Various  repairs  were  made. 

1018.  Big  Sodusy  {outer)  Lale  OntariOy  New  York. — The  LaurOy  of 
Windsor,  Ontario,  while  being  towed  outward,  sheered  into  and  broke 
down  some  10  feet  of  the  elevated  walk.  This  was  repaired  by  the 
keei>er. 

1020.  Gf^esee,  Lake  (Mar to y  New  York. — The  sum  of  $25  was  cov- 
ered into  the  Unite<l  States  Treasury,  l>eing  one  year's  rent  for  a  strip 
of  land  leased  to  the  Rochester  Eletrtrie  Railway  Company,  under  leaj* 
dated  January  31,  1892.  The  sum  of  fl  was  also  covered  into  the 
Treasury,  being  the  amount  nn^eived  for  one  year's  rental  of  water 
front. 

— .  OenetteeFog  ISignaly  Lake  OntariOy  Netc  York. — ■Approi)riationwas 
made  for  doing  this  work  by  the  act  approved  March  3, 1891.  The 
machinery  and  house  are  to  be  completed  by  the  opening  of  navigation 
in  1893. 

1022.  Braddock  Point,  Lake  (hitariOy  New  York. — Appropriation  was 
made  for  the  establishment  of  this  station  by  the  act  of  Congress, 
approved  March  3, 1891.  The  site  was  purchased,  the  deed  apiwroved 
by  the  Attorney-General  of  the  United  States,  and  recorded  in  the 
registry  of  deeds  for  Monroe  County,  N.  Y.,  and  the  purchase  money 
paid.  Cession  of  jurisdiction  over  the  reservation,  though  asked, 
has  not  as  yet  been  granted  by  the  State  of  New  York.  It  is  n<>^' 
necessary  to  await  the  assembling  of  the  legislature  in  December, 
1892,  when  it  is  hoped  that  the  necessary  jurisdiction  will  be  ceded. 

1024.  Thirty  Mile  Pointy  east  of  the  Niagara  Bivery  Lake  OniariOjNeK 
York. — ^A  circular  iron  oil  house  of  226  gallons'  capacity  was  erected 
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upon  a  concrete  foundation,  and  a  brick  lining  was  placed  inside  the 
sbeD.  The  house  is  located  50  feet  west  of  the  dwelling  and  on  a  line 
with  the  west  face  of  the  tower.    Various  repairs  were  made. 

1025.  Olootty  West  Pier^  entrance  to  Olcott  Harhor^Lake  Ontario j  New 
Tork. — ^The  work  of  rebuilding  656  running  feet  of  elevated  walk  on 
the  west  pier,  under  contract  dated  June  16, 1891,  was  completed. 

— .  Wilson  Harbory  Lake  Ontario^  New  York. — The  following  recom- 
mendation, which  was  made  in  the  Board's  last  two  annual  reports,  is 
renewed. 

Within  the  past  year  certain  Canadian  parties  have  made  investments  and  im- 
provements in  land  ckdjoining  the  harbor  and  mouth  of  Wilson  Creek,  otherwise 
Twelve  Mile  Creek,  to  make  a  summer  resort  and  pleasure  grounds.  They  own  a 
steamer  which  makes  bidaily  trips  between  Wilson,  N.  Y.,  and  Toronto,  Canada, 
from  about  June  1  to  October  15,  and  they  propose  to  put  on  a  second  steamer  dur- 
ing this  coming  summer.  The  extension  of  a  branch  railroad  ft'om  Lockport  via 
Wilsoa  to  Wilson  Harbor  is  also  projected.  When  the  steamer  reaches  Wilson  Har- 
bor after  nightfall  and  when  weather  is  thick  or  foggy  it  is  difficult  to  make  the 
harbor.  They  are  obliged  to  *^  pick  up  *'  Olcott  Light,  which  is  6  miles  to  the  east- 
ward, and  then  work  slowly  westward  along  the  shore  until  they  find  the  entrance 
between  the  piers  at  Wilson.  In  view  of  the  possibility  of  an  accident,  with  prob- 
able loss  of  life,  it  is  deemed  necessary  that  a  temporary  pier-light  of  the  sixth  order 
be  erected  on  the  outer  end  of  the  east  pier  at  Wilson  Harbor.  It  is  estimated  that 
this  can  be  done  for  $2,500.  Kecommendation  is  made,  therefore,  that  an  appropri- 
tion  of  this  amount  be  made  therefor. 

1027 J 1028.  Niagara  River  Range^  Niagara  River ^  New  York.-^A  cir- 
cular iron  oil  house  was  provided  for  this  range  and  erected  upon 
the  Black  Rock  beacon  site.  The  oil  house  is  of  226  gallons'  capacity 
.  and  conveniently  situated.  The  site  was  resurveyed,  and  the  bound- 
aries  were  marked  with  stone  monuments. 

A  permanent  rear  range  tower  was-erected  to  take  the  place  of  the 
teinx)orary  tower.  It  is  built  of  iron,  is  triangular  pyramidal  in  shape, 
is  painted  brown,  and  rests  upon  a  foundation  consisting  of  three  brick 
piers,  to  which  it  is  securely  bolted.  It  is  fitted  with  hoisting  appara- 
tus, which  includes  a  counterpoise  weight.  A  cubby  house  is  in  the 
second  lower  section  for  the  care  of  the  lighting  outfit.  An  elliptical 
gridiron  day  mark,  8  by  12  feet,  with  slats  painted  alternately  black 
and  white,  is  on  the  channel  face  of  the  upper  part  of  the  tower. 

1030.  Buffalo  Breakwater  J  north  end,  Lake  Eri^j  New  York. — The  fol- 
lowing recommendation,  which  was  made  in  the  Board's  last  two  an- 
nual reports,  is  renewed: 

A  bell  is  nsed  as  a  fog  signal  at  this  light-station.  It  is  ineilective.  It  is  there- 
fore suggested  that  it  be  replaced  by  a  steam  fog  signal  at  a  cost  not  exceeding 
$4,300;  and  it  is  recommended  that  an  appropriation  of  this  amount  be  made  there- 
for.* 

"*'  '  ■     l-^— ^H^l^l—       I   ■  ■— — ^—   ■■■»■■!  I       »  ■■   ■      M       I      ■   I      ■  ■         III  I  ■    ■■!  II      I  ■     ■         ■       ■■ ■   ■!  ■  ■■— ^^M— ^i— ^       I       ■■  » 

*  The  appropriation  recommended  in  the  foregoing  paragraph  was  made  iu  the 
-   trandry  civil  appropriation  act  which  was  approved  on  August  5,  1892.    The  fog 
signal  iu  question  will  be  established  as  soon  as  practicable. 
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1033.  Dunkirk  Pierhead,  entranee  to  Dunkirk  Harbor,  Lake  Erie^Ntv 
York. — ^Tlie  driveway  in  front  of  the  light-hoase  premises  was  put  in  good 
order  by  the  Dunkirk  park  oommiRsioners,  who  have  received  pennis- 
sion  to  use  that  part  of  the  light -honse  property  for  driving  porpoeeB. 
Various  repairs  were  made. 

1035.  PreequUle  Pierhead,  entrance  to  PreequHle  Ba§^  Erie  Harbof^ 
Lake  Erie,  Pennmflvania. — The  beacon  and  fog  signal  have  been  nioTed 
to  within  30  feet  of  the  outer  end  of  the  pier,  which  was  extended  lake- 
ward  for  Home  450  feet,  and  about  458  feet  of  elevated  walk  were  built 
Kepairs  were  made  to  some  589  feet  of  the  old  part  Of  the  walk^  and 
alM>ut  413  feet  were  rebuilt.    Various  repairs  were  made. 

The  following  re<'ommendation,  which  was  maile  in  the  Board's  last 
two  annual  reiHirts,  is  renewed: 

A  beU  U  used  an  a  fog  signal  at  thia  lightHitatioiu  It  is  iaeffective.  It  is  there- 
fore 8aggeHte<l  that  it  be  replaced  by  a  steam  fog  signal,  at  a  coat  not  to  cxcwii 
14,300,  and  it  is  n«eoramende4l  that  an  appropriation  of  this  amonnt  Ije  made  there- 
for. 

103ft.  Erie  Range  No.  1,  on  the  north  pier,  entranee  to  Presqu^Ue  -Bfljf* 
Erie  Harbor,  Pennsylvania. — One  of  the  plates  of  glass  in  thelauteni 
was  broken  by  a  sailing  scow  while  entering  the  bay  during  a  prevailing 
storm.    The  glass  was  replaced. 

1038,  PresqiiHIe,  north  shore  of  peninsula,  3  miles  from  the  entranee  to 
Erie  Harbor,  PresquHle  Bay,  Pennsylvania. — ^The  boathouse  was  re- 
moved to  a  new  location.  It  was  thoroughly  repaired  and  provided 
with  winch  and  ways  for  taking  the  boat  out  of  the  water.  The  oW 
plank  walk  was  relaid  and  extended  to  the  boathouse.  The  distsBoe 
from  the  light  station  to  the  public  dock,  Erie,  Pa.,  is  nearly  3  miless 
1^  miles  being  by  the  plank  waUc  and  1§  miles  by  wat«r. 

1039.  Conneaut,  just  outside  of  Conneaut  Harbor,  Lake  Erie,  Ohio,— 
Water  has  been  introduced  into  the  keeper's  dwelling.  The  work  iu- 
clttded  the  furnishing  and  laying  below  frost  of  352  feet  of  l-incb  gal* 
vanized-iron  pipe,  and  putting  necessary  fittings  and  plumbing  inside  of 
the  dwelling.  A  new  plank  walk  was  laid  from  the  keeper's  dwelliBg 
to  the  street. 

1040,  Ashtabula,  entrance  to  Ashtabula  Harbor,  Lake  Erie,  Ohio,— 
Some  070  square  feet  of  concrete  walk  were  laid.  The  elevated  walk  was 
damaged  by  vessels  at  different  times.  The  owners  of  the  Teutcnia,  in 
December,  1891,  repaired  certain  small  diimages  she  had  inflicted  on 
the  station.  The  damages  done  April  4, 1892,  by  the  Btewaier  Lansinj) 
and  April  23, 1892,  by  the  schooner  S.  P.  Ely,  were  repaired,  and  the 
owners  of  the  respective  vessels  paid  the  cost  of  the  repairs. 

1041.  Ashtabula  Pierhead,  entrance  to  Ashtabula  Harbor,  LakeUr^ 
Ohio. — Appropriation  was  made  by  the  act  approved  on  March  3, 1^1^ 
for  establishing  these  range  lights.  By  contract  dated  June  29,  l^h 
a  triangular  skeleton  iron  tower  65  feet  high  was  erected  uiK)n  the  west 
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pier  to  show  a  light  in  range  with  the  pierhead  beacon  light.  A  cubby 
house  was  built  in  the  second  lower  section  of  the  tower,  but  the  lan- 
terns ordered  not  having  been  received,  the  apparatus  for  suspending 
the  lights  has  not  yet  been  put  up.  The  characteristics  adopted  for  the 
rear  range  light  are  three  lens  lanterns  arranged  vertically,  two  red 
and  one  white,  with  the  white  in  the  middle.  It  is  expected  to  light 
the  rear  beacon  on  the  opening  of  navigation  in  1893.  On  May  17, 
1892,  the  tower  was  overthrown  by  the  schooner  Chippewa^  which  col- 
lided with  it  while  in  tow  of  the  tug  John  Gordon.  The  tower  was 
reSrected  5  feet  farther  from  the  channel  face,  at  a  cost  of  $146.05.  The 
establishment  of  the  fog  signal,  for  which  appropriation  was  made  by 
the  act  approved  on  March  3,  1891,  was  unavoidably  defeiTcd.  It  will 
probably  be  in  operation  on  the  oi)ening  of  navigation  in  1893. 

10iJ2,  Fairport,  main  light,  mouth  of  Grand  River ^  Lake  EriCy  Ohio, — 
Water  was  introduced  from  tlie  city  water-works  into  the  keeper's 
dwelling.  A  hand  rail  some  70  feet  long  was  pla<?ed  in  the  tower.  Va- 
rious repairs  were  made. 

1043.  Fairport  Pierhead,  front,  east  piei\  entrance  to  Fairport  Harhor, 
mouth  of  Grand  River,  Lake  Erie,  Ohio. — ^The  outer  pierhead  beacon 
was  moved  some  117  feet  northward  to  a  point  in  the  center  of  the 
pier  about  28  feet  from  its  outer  end.  Some  117  feet  of  elevated  walk 
were  rebuilt  from  the  end  of  the  old  walk  to  the  outer  beacon.  Various 
repairs  were  made. 

The  following  recommendation,  which  was  made  in  the  last  two 
annual  reports  is  renewed : 

A  beU  i»  ased  as  a  fog  signal  at  this  light-st*atioii.  It  is  inefticient.  It  is  recom- 
mended, therefore,  that  it  be  replaced  by  a  steam  fog  signal,  at  a  cost  not  to  exceed 
$4,300,  aud  that  an  appropriation  of  that  amount  be  obtained  therefor. 

The  establishment  of  an  inner  range  light  at  a  cost  not  to  exceed 
$400  is  also  recommended.  There  is  no  fixed  light  in  the  harl>or  on 
which  to  range.  Hence  the  pilot  is  at  a  loss  at  night  to  get  a  sure 
range  toward  which  to  head  his  craft  in  time  to  get  her  straight  before 
making  the  end  of  the  pier.  A  suitable  range  light  can  be  erected  at 
the  cost  named.  It  is  recommended,  therefore,  that  an  appropriation 
of  14,300  be  made  for  the  fog  signal  and  of  $400  for  the  range  light — in 
all  of  J4,700  for  Fairport. 

1044.  Fairport  Pierhead^  rear  light,  east  pier,  entrance  to  Fairport 
Harbor,  mouth  of  Grand  River, Ohio. — An  appropriation  was  made  by  the 
act  approved  March  3,  1891,  for  doing  this  work.  A  skeleton  iron 
tower  was  erected  under  contract  of  June  29,  1891,  ui)on  the  east 
pier,  and  the  material  for  a  shelter  to  be  built  in  the  second  section  of 
the  tower  was  provided.  The  characteristics  of  the  rear  beacon  are 
three  lights,  two  red  and  one  white,  arranged  vertically,  with  the  white 
light  in  the  middle,  shown  from  lens  lanterns.  The  lanterns  ordered 
from  the  general  supply  depot  at  Staten  Island,  New  York,  in  March 
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last,  have  not  been  received.  The  x>ecnliarly  exposed  pasitioiQ  of  tk 
skeleton  iron  tower  recently  erected  upon  the  east  pier  at  Fairpott 
Harbor,  for  a  rear  ran^  light,  made  it  necessary  for  the  safety  of  t^ 
structure  that  it  be  removed  to  a  place  less  liable  to  accident  finoB 
passing  vessels  and  where  the  illuminating  apparatus  would  be  less  ex- 
posed to  the  smoke  and  dirt  incident  to  the  handling  of  lar^  quantite 
of  iron  ore  and  coah  The  removal  of  the  tower  was  safdy  woctm^ 
plished.  It  now  stands  some  968  feet  south  of  the  beacon  oa  the  ooter 
or  north  end  of  the  east  pier,  some  18  feet  inside  of  the  shore  line  airf 
5^  feet  from  the  west  side  or  channel  face  of  the  pier,  and  is  wel 
secured  to  a  foundation  of  timber  bolted  to  the  substructure. 

1045.  Cleveland^  on  the  hill  at  the  ea$t  9ide  of  Oleveland  Sarhor^ 
Ohio, — ^The  work  of  erecting  and  lining  the  360-gallon  circular  iron  oil 
house,  furnished  under  contract,  was  completed.  The  house  is  plaoei 
within  5  feet  of  the  west  boundary  line  of  the  reservation^  and  in  tiie 
rear  of  the  north  half  of  the  keeper's  dwelling.  The  Water  stre^  waft 
and  some  a39  square  feet  on  Main  street  were  relaid  with  Berea  sani- 
stoue,  and  on  Main  street  about  431  square  feet  were  rdaid  with  tbe 
stone  taken  from  the  old  walk  on  Water  street.  The  paving  of  the 
driveway  from  the  lot  to  Water  street  was  relaid,  two  new  stone  cross- 
walks of  extra  thickness  Were  put  in,  and  the  stone  connections  be- 
tween the  front  gateway  and  sidewalk,  and  between  the  sidewalk  aad 
the  street,  were  leveled,  and  one  piece  of  flagging  was  renewed.  The 
exhibition  of  this  light  will  be  unnecessary  after  this  season.  It  is  not 
needed  as  a  coast  light.  The  entrance  to  the  harbor  of  Cleyeland  is 
w^ell  marked  by  three  lights,  one  of  the  fourth  order,  flashing  red  and 
white,  and  two  of  the  sixth  order,  one  being  white,  the  other  red-  la 
addition  to  these  lights,  the  west  end  of  the  east  breakwater  is  marked 
by  a  red  tubular  lantern,  susx>ended  from  a  mast. 

1048.  Cleveland  Breakwater^  on  east  end  of  the  west  breakwater,  <m  At 
west  side  of  the  entrance  to  Cleveland  Harhor^  Lake  Brie^  Ohio. — Ott 
May  12, 1892,  the  8ch(K)ner  H.  0.  Cleveland  collided  with  the  southeast 
corner  of  the  pile  protection  of  the  beacon,  doing  damage  which  is  esti- 
mated it  will  cost  $20  to  repair.  A  request  to  repair  the  injury  wa« 
sent  the  schooner's  owners,  but  they  have  not  as  yet  taken  any  action 
in  the  matter,  and  the  repairs  have  not  been  made.  On  June  7, 1892, 
the  steamer  JDe  Pere  of  the  Grummbnd  line  of  steamers,  in  getting  ont 
of  the  harbor,  ran  into  the  pile  protection,  at  the  east  end  of  west 
breakwater,  cutting  through  the  timbers  and  disabling  the  boat  cranes, 
doing  damage  which  it  is  estimated  it  will  cost  $200  to  repair.  IS^otioe 
of  the  fact  was  sent  to  the  steamer's  agent  at  Detroit,  but  as  yet  uo 
aetion  has  been  taken  by  the  company  towards  making  the  repairs. 
On  October  30, 1891,  the  schooner  Southtcestm  leaving  this  harbor  waa 
earned  by  the  current  in  lee  of  the  west  end  of  the  light-house  crib, 

er  jib  boom  came  in  contact  with  the  cornice  of  the  roof  of  the  fog- 
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si^al  house  and  raised  a  sheet  of  the  metal  roofing,  breaking  a  hook 
€>f  one  of  the  gay  rods  attached  to  the  smokestack  of  the  signal.  A 
lt>i]l  for  $5.45,  covering  the  cost  of  the  repairs,  was  sent  to  the  schooner's 
oijrner.    Various  repairs  were  made. 

1049,  Cleveland  JBast  Bredktcater  (west  end)j  east  side  of  entrance  to 

Oleveland  Harbor^  Ohio, — ^A  stanchion  tower,  30  feet  high,  was  put 

tip  by  contract  near  the  west  end  of  the  east  breakwater,  to  take  the 

place  of  the  mast  light  now  in  use.    The  north  face  of  the  tower  is 

protected  by  the  timber  parapet  of  the  breakwater,  which  extends  to 

balf  the  width  of  the  breakwater,  and  the  west  face  was  protected  by 

bnildtng  a  bulkhead  at  the  west  end  of  the  breakwater.    The  tower 

^was  to  be  provided  with  a  Fuuek-Heap  five-day  lantern  to  take  the 

place  of  the  mast  light  now  carrying  a  tubular  lantern.    The  center  of 

tbe  tower  is  21 J  feet  firoA  the  west  face  of  the  breakwater  and  9§  feet 

from  the  west  end  of  the  superstructure.    It  was  not  found  advisable 

to  complete  the  preparation  of  the  tower  for  exhibiting .  a  light,  as  it 

was  found  that  during  the  winter  season  of  1891-^92  the  ice  formation 

was  so  great  as  to  cause  a  deflection  of  about  20  inches  from  a  vertical 

Hne,  while  the  mast  sustained  no  ii\jury  beyond  the  loss  of  guide-ropes 

for  the  cage  of  the  lantern.    The  mast  was  refitted  with  wire-rope 

guides  for  the  lantern  cage,  and  the  light  was  exhibited  from  it  as  it 

was  before. 

,  1050,  Blach  River ^  west  pier ^  entrance  to  Black  River  Harbor^  Ohio. — 
A  eircular  iron  oil  house  of  225  gallons'  capacity  was  erected  on  the 
abandoned  light-house  crib,  near  the  west  face  of  the  shore  end  of  the 
west  pier.  The  house  rests  upon  a  solid  masonry  foundation  inside  of 
the  timber  cribwork.  A  brick  lining  was  placed  around  the  shell  of 
the  house.  An  elevated  passageway  connects  the  crib  supporting  the 
oil  liouse  with  the  elevated  walk  on  the  pier.  Various  repairs  were 
made. 

1051,  Black  River  Pierhead'  Rear  Range  Light^  near  the  shore  end  of  the 
west  pier  J  entrance  to  Black  River  Harbor  ^  Lake  JEriCj  Ohio. — An  appro- 
priation was  made  for  doing  this  work  by  the  act  approved  March  3, 
1891.  A  skeleton  iron  tower  was  erected  by  contract.  To  complete  the 
range  there  remains  to  be  built  a  wooden  shelter  in  the  second  lower 
section  of  the  rear  tower,  for  the  protection  of  the  lens  lanterns  and 
lampH,  and  the  apparatus  put  up  for  hoisting  and  suspending  the  lights. 
This  work  was  delayed  by  the  insufQciency  of  the  frinds  remaining  of 
the  appropriation  for  the  establishthent  of  the  range.  The  character- 
istics of  this  beacon  are  to  be  two  red  lights  and  one  white  light,  sus- 
X>ended  vertically  with  the  white  light  in  the  middle. 

A  fog  signal  at  this  point  would  be  of  great  local  value.  It  is  re- 
ported that  the  commerce  here  during  the  year  1890  amounted  to  539,239 
tons.    It  18  estimated  that  a  proper  fog  signal  can  be  established  here 
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at  a  cost  not  to  exceed  $4,300^  and  it  is  recommended  that  an  appio^ 
priatiou  of  this  amount  be  made  theref^. 

1052.  Vermillion^  on  the  outer  end  of  the  we^tpiery  entrnnte  to  Yerwir 
lion  Harbor^  Lake  Erie,  OAio.— The  base  of  the  beaoon  was  protected 
with  plank  sheathing  to  prevent  the  direct  action  of  the.  water  upon 
the  bed  timbers  during  high  winds,  which  had  been  hastening  tJieir 
decay.  The  elevated  walk  leading  to  the  tower  and  the  plank  walk 
about  the  keei>er's  dwelling  were  repaired  with  new  material,  and  ^ 
stone  sidewalk  around  the  light-house  reservation  was  raised  andlev^ 
eled  to  conform^  to  th«  adjoining  walks. 

1053.  Hurony  entrance  to  Huron  Harbor j  Lake  Erie,  Ohio. — ^Tiie  west 
pier  having  been  extended,  the  iron  beacon  was  moved  about  1* 
feet  to  within  20  feet  of  the  outer  end  of  the  pier.  A  new  timber 
foundation  was  provided  and  some  137  feet  of  new  elevated  walk  w0« 
built  to  connect  with  the  old  walk. 

1055.  Cedar  Pointy  entram^  to  8andusky  Bay^  Lake  Erie^  OAio.— Thf 
protection  of  the  crib  work  from  further  separation  was  compM^d. 
The  work  consisted  of  driving  a  row  of  piles  around  the  entire  oat- 
side,  securing  them  with  double  waling  to  prevent  ftirther  canting 
over,  and  leveling  the  superstructure  of  the  crib  to  its  full  height 

1056.  Sandusky  Bay  Range,  on  the  outer  bank  at  tJie  elbow  of  the  dred§» 
channel^  Sandusky  Bay,  Lake  Erie,  Ohio. — ^At  this  range  the  decking  » 
the  crib  was  renewed  in  places.  Two  outrigger  spars,  measuring  ^  bf » 
inches  by  20  feet,  and  extending  12  feet  beyond  the  crib,  were  secated 
to  the  top  of  the  crib  and  fitted  with  rope  and  cleats  for  securing  th^ 
keeper's  boat  at  times  when  it  is  impracticable,  on  account  of  stonnB, 
to  enter  the  boat  harbor. 

1057.  Sandusky  Bay  West  Range,  Sandusky  Bay,  Ohio.— The  tim^ 
on  the  south  and  west  sides  of  the  crib,  which  were  cut  by  the  ice,  were 
removed  and  replaced  by  new  ones,  and  both  sides  of  the  feoe  of  tt* 
crib  sheathed  with  2-inch  plank  extending  4  feet  above,  and  below^*' 
water  line.  Some  26  oak  piles  were  driven  in  front  of  the  south  and 
west  faces  of  the  crib  and  secured  with  heavy  oak  waling  to  ffrptect 
the  crib  from  floating  ice  and  uneven  settlement.  The  entire  deckia? 
of  the  crib  was  removed  and  replaced  by  new,  as  well  as  the  deeaj^ 
deck  joist.    Various  repairs  were  made. 

1058.  Sandusky  Bay  North  Range,  Sandusky  Bay,  Ohio.— Font  hd^^ 
were  secured  to  the  faces  of  the  crib  and  14  oak  piles  were  driven  *^ 
the  corners  of  the  crib  to  protect  it  from  ice  freshets.  The  cluBtersrf 
spring  piles  were  encircled  with  chains. 

— .  South  Bass  Island,  Lake  Erie,  Ohio. — The  following  recoDnm*''^** 
tion,  which  was  made  in  the  Board's  last  two  annual  reports,  is  ^ 
newed: 

This  passage  is  mncb  used  in  place  of  tlie  north  passage  by  vessels  boand  to  ^ 
from  Sandasky  and  Marblehead,  or  to  Toledo  from  the  east^  and  diying  heavy  Wo** 
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from  the  northwest.  There  are  several  dangerous  shoals  in  it,  which  are  only  marked 
for  daylight  passage,  and  such  passages  are  not  always  practicable;  henc«  night 
passages  are  hecoming  necessary.  It  is  therefore  recommended  that  a  light  he  es- 
tablished on  the  sontherly  end  of  South  Bass  Island,  to  range  with  Green  Island  light 
and  Marblehead  light,  at  an  expense  not  to  exceed  $8,600,  and  that  an  appropriation 
of  that  amount  be  made  therefor. 

1060.  Green  Island^  on  the  west  end  of  Oreen  lelandj  Lake  Erie,  Ohio. — 
The  superstructure  of  the  landing,  which  was  damaged  by  ice  during 
last  winter,  was  repaired  and  reballasted.    Yarioas  repairs  were  made. 

— .  Fort  Olinton^  Lake  Erie,  Ohio. — ^There  is  here  a  small  local  com- 
merce. Among  its  vessels  are  eight  or  ten  fishing  tugs  which  constantly 
run  in  and  out  of  the  harbor.  There  is  now  no  light  to  guide  them  in, 
the  former  light  having  been  discontinued.  The  old  light-house,  which 
is  still  stancling  on  the  pier,  could  be  put  in  repair  and  fitted  up,  it  is 
estimated,  for  (1,500,  and  it  is  recommended  that  an  appropriation  of 
this  amount  be  made  therefor. 

1061,  West  Sister  Island,  on  the  southwest  end  of  West  Sister  Island,  Lake 
Erie,  Ohio, — ^A  boardwalk,  some  300  feet  long,  was  built  between  the 
dwelling  and  the  barn.    Various  repairs  were  made. 

1063.  Maumee  Bay  Range,  Maumee  Bay,  Lake  Er\e,  Ohio, — The  land- 
ing was  extended  by  building  a.  platform  with  new  material  over  an 
area  of  double  row  of  piling. 

— .  Orassy  Point  Range  Lights,  Straight  Cho/nnel,  Maumee  Bay,  Lake 
Erie,  Ohio. — ^The  following  recommendation,  which  was  made  in  the 
Board's  last  annual  report,  is  renewed : 

This  channel,  when  completed,  wiU  be  about  8  miles  long.  The  axis  of  the  im- 
prored  channel  is  the  line  marked  by  the  main  range  crib  light  and  the  east  range 
crib  light  |iow  established  in  Maumee  Bay  These  ranges  will  serve  to  mark  a  part 
of  the  new  channel,  but  additional  ranges  are  needed  to  mark  the  inner  end  of  the 
channel.  The  portion  of  the  new  channel  inside  the  location  of  the  crib  ranges  is 
practically  completed,  so  far  as  excavation  is  concerned,  and  it  was  regularly  buoyed 
out  last  spring  so  that  it  is  now  used  by  vessels.  The  rest  of  the  new  channel  will 
be  excavated  this  fall.  That  portion  of  the  old  channel  marked  by  the  middle  and 
outer  range  lights  is  now  but  little  used  by  vessels  entering  the  harbor  of  Toledo* 
It  is  therefore  recommended  that  range  lights  be  established  to  light  the  straight 
channel  in  Maumee  Bay^  to  be  located  near  the  mouth  of  Maumee  Biver  on  the  shore 
near  Qrassy  Point,  and  to  consist  of  a  fjront  range  in  shallow  water  built  of  iron  on 
a  pUe  ^nndation,  and  of  a  rear  range,  also  to  be  built  of  iron,  to  be  located  on  the 
land  on  a  lot  sufficiently  large  to  afford  a  site  for  the  keeper's  dweUing  and  other 
needfid  buildings.  It  is  estimated  that  these  wiU  cost  $8,000,  and  it  is  recommended 
that  an  appropriation  of  this  amount  be  made  for  that  purpose. 

1063-'1069.  Maumee  Bay  Ranges,  Maumee  Bay,  Lake  Erie^  Ohio, — ^The 
practical  completion  of  the  new  Straight  Channel  makes  changes  in 
these  ranges  necessary.  The  Board  thinks  that  range  lights  should  be 
established  at  or  near  Grassy  Point,  and  that  the  east  beacon  should  be 
built  farther  to  the  eastward  to  make  this  new  Straight  Channel  use- 
able at  night.  When  this  is  done  the  Outer  and  Middle  Maumee  Bange 
lights  can  be  discontinued.    It  is  estimated  that  the  proposed  lights 
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can  be  established  for  not  exceeding  $4,100,  and  it  is  recommended  that 
an  appropriation  of  this  amoont  be  made  therefor. 

1073.  Detroit  River ^  Bar  Pointj  near  the  mouth  of  Detroit  Kiver^Lakt 
Erie,  Michigan.— The  damage  done  to  the  pier  railing  last  May  by  the 
schooner  Constitutiony  in  tow  of  the  steamer  Oscoda,  was  repwred,  aiid 
its  cost  was  paid  by  the  owners  of  the  vessel.    Various  repairs  were 

made. 

1074, 1075.  GroMse  Isle  Range,  between  Fighting  Island  and  Limku» 
Crossing,  Detroit  River,  Michigan.— The  ranges  were  made  more  con- 
spicuous  as  day  marks,  and  the  cubby  houses  were  changed  to  a  posi 
tion  where  they  better  protect  the  illuminating  apparatus  when  lowered. 
I(r76.  Mamajuda,  on  Mamajnda  Shoal,  Detroit  River,  Michigan.'-A  oir- 
cular  iron  oil  house  of  226  gallon^  capacity  was  erected  on  a  concrete 
foundati<m  and  lined  with  brick  laid  up  in  cement  mortar.  It  is  located 
in  the  southwest  comer  of  the  island,  and  protected  from  the  sun  by 
two  willow  trees.  The  timber,  platform  around  the  keeper's  dwelling 
was  renewed,  in  doing  which  the  tops  of  85  decayed  pUes  were  cat 
off  8  inches  below  the  ordinary  stage  of  the  water,  a  6  by  10  iuch  cap 
was  placed  over  the  pUes  to  receive  the  XO  by  12  inch  by  Gfoot posts 
which  support  the  framework  covered  with  3-inch  plank,  and  the  de^ 
cayed  part  of  the  fence  around  the  platform  was  repaired  with  nev 
material.    Various  repairs  were  made. 

■  — .  Mamajuda  and  Grassy  Island  Fisheries,  Detroit  River,  Michigan.- 
The  lea«e  of  these  fisheries  by  the  United  States,  which  was  luade  ou 
January  28, 1891,  was  revoked  on  November  21, 1891,  by  the  Secret^ 
of  the  Treasury,  and  permission  was  given  on  January  15, 1892,  to  the 
Michigan  fish  commissioners  to  occupy  the  fisheries  without  charge, 
for  the  legitimate  objects  of  the  commission. 

1077.  Grassy  Island,  on  Grassy  Island  Shoalj  Detroit  River,  Mm- 
igan.— The  contract  work  of  strengthening  the  cofferdam  on  the  east 
and  west  sides  of  the  north  end,  by  tfriving  a  row  of  piles  and  securing 
the  same  in  front  of  the  sheet  piling,  was  completed.  Various  repairs 
were  made. 

— .  Detroit  River.— The  foUowing  cases  have  been  conadered 
together,  as  they  are  necessarily  closely  related. 

Vessel  owners  have  been  maintaining,  at  their  own  expense,  the  loi 
lowing-named  private  lights  in  the  Detroit  River :     • 

A  private  Ught-ship  at  Bar  Point,  midway  between  Detroit  EiW 
Hght  and  the  Canadian  light  on  the  foot  of  Bois  Blanc  Islandj  W 
Hght- ships  at  the  northwest  and  southwest  comers  of  the  I^^^^ 
Crossing,  and  a  light  on  BaUards  Eeef,  Detroit  River,  to  mark  a  shoai 
spot  in  the  channel  between  the  foot  of  Fighting  Island  and  the  Lune 

kiln  Crossing.  .^ 

The  commerce  parsing  through  the  Detroit  River  is  nearly  aUcameu 
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to  and  from  United  States  ports  and  in*  United  States  vessels.    Tlie 
Cjroveruinent  has  expended,  in  making  an  artificial  cliaunel  at  the  Lime- 
kiln Crossing,  about  $800,000,  and  yet  for  years  this  artificial  channel 
aud  its  approaches  have  not  been  lighted  by  the  Government,  and  ves- 
sel oiwners  have  been  compelled,  to  enable  them  to  use  this  channel 
-witli  safety  at  night,  to  establish  private  lights  and  support  them  at 
their  own  expense.    The  private'  lights  were  not  put  in  operation  in  the 
spring  of  1891  until  a  few  nights  after  the  opening  of  navigation.    Dur- 
ing  those  few  nights  several  large  vessels  met  with  disaster.    Among 
these  the  8i)lendid  passenger  steamer  City  of  Detroit  was  damaged  t-o 
the  extent  of  nearly  $50,000  by  striking  a  rock  just  above  the  Limekiln 
Crossing  at  a  point  where  this  would  not  have  happened  if  Ballards 
Keef  had  then  been  lighted.    The  steamers  Milwaukee^  Arahia^  and  New 
Orleans  also  met  with  serious  mishaps  at  this  same  place  during  the 
few  nights  that  elapsed  between  the  opening  of  navigation  and  the  date 
when  the  private  lights  were  shown. 

Several  additional  inexpensive  range  lights  are  needed  on  Grosse 
Isle  and  on  the  north  end  of  Mamajuda  Island.    These  ranges  are  re- 
quired to  warn  vessels  off  from  Fighting  Island,  which  is  low  a/nd 
swampy,  with  long  spits  extending  out  from  it  under  water  at  various 
points.    Steamers  frequently  ground  on  these  spits  both  at  the  foot  of 
Fighting  Island  on  its  west  side  and  at  the  head  of  the  island.    The 
class  of  large  vessels  now  used  need  to  keep  the  cliannel  more  closely 
than  the  smaller  craft  so  much  used  formerly.    Range  lights  are  there- 
fore now  a  necessity  in  places  where  they  were  not  formerly  required. 
Additional  range  lights  are  now  needed  on  Grossepointe  to  keep 
steamers  off  from  the  long  spit  at  the  foot  of  Fighting  Island.    Further 
range  lights  are  needed  at  Mamajuda  Island  to  keep  vessels  off  the 
spits  on  its  west  side.    Eange  lights  are  needed  above  Grassy  Island 
to  keep  vessels  in  the  channel  and  off  from  the  head  of  Fighting  Is- 
land.   The  establishment  of  these  lights,  it  is  believed,  will  make  the 
use  of  this  chanjiel,  which  the  Government  has  cut  at  so  much  expense, 
safe  at  night,  and  in  the  opinion  of  the  Light- House  Board  they  should 
be  built  as  soon  as  practicable. 

Another  reason  for  so  lighting  this  channel  that  it  can  be  safely  used 
at  night  is,  that  it  may  accommodate  the  enormous  tonnage  demand- 
ing its  use.  It  is  claimed  that  the  volume  of  commerce  passing  tli  rough 
this  river  each  year  is  greater  than  that  passing  through  any  otlier 
water  way  in  any  country.  Hence  it  has  to  be  used  by  night  as  well 
as  by  day,  and  it  behooves  the  Government  to  make  the  channel  it  has 
cat  at  so  much  expense  safe  for  use  at  all  times.  It  is  believed  that 
this  can  be  done  by  establishing  the  following-named  aids  to  naviga- 
tion: 

— .  Bwr  Paint  Light- Vessel^  mouth  of  .Detroit  River^  Lake  Erie,  Michi- 
gan.—A  private  light-ship  is  now  maintained  by  vessel  owners  off  tliis 
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|K>iiit.  The  Boanl  ih  HtrongljT  of  the  opinion  that,  if  a  light-ship  be  mm 
tained  here,  it  should  be  located  in  United  States  iraters  and  that  it 
Hhould  1)0  under  the  orders  and  at  the  cost  of  the  United  States  Got- 
em  men  t.  It  in  eHtiniat<ed  that  a  Buitable  vessel  iwoperly  outfitted  wiU 
(•x>st  not  to  exceed  #25,000,  and  it  is  recommended  that  ani^piopriation 
of  this  amount  be  made  therefor.* 

— .  lAmflciln  Crossing  Range  LigktSj  Detroit  River^  IficA^n.— Private 
lights  are  now  maintaine<l  after  a  fashion  at  these  points  by  veseei 
owners.  It  is  held  that  if  any  lights  are  shown  here  they  shoold  be 
kept  up  under  the  orders  and  the  discipline  of  the  Light-House  Estsb- 
lishnient^  and  therefore  at  the  cost  of  the  United  States  Goyenunent. 
It  is  claimed  that  this  cut  is  to  be  widened  ultimately.  Hence^  while  it 
is  necessary  that  the  comers  of  the  cut  be  h'ghted,  it  is  desirable  that  it 
should  be  done  in  a  proper,  but  at  the  same  time  in  a  temporary  um) 
inexpensive  way.  Proper  floating  lights  can  be  prepared,  in  Tiumbeis 
sufficient  to  replace  lights  run  down  and  destroyed,  for  an  estimated 
sum  not  exceeding  $l,OOO.t 

— .  Ballards  Reef  Light-House^  Detroit  Rirer^  Michigan, — ^Theneedfor 
a  light  is  shown  by  the  fact  that  private  lights  are  kept  up  in  a  eertain 
way  at  this  reef.  The  Board  is  of  opinion  that  a  light-house  shonM 
be  built  on  a  caisson  at  this  point,  as  nothing  of  less  strength  would 
be  able  to  resist  the  ice  running  with  the  river.  It  is  estimated  that  a 
proper  structure  can  be  built  here  for  not  excee^ting  $100,000,  and  it  is 
recommended  that  an  appropriation  of  that  amount  be  made  tiierefor. 

— ,  Orosse  Isle  Range  Light^^  Detroit  iJiret* ,  J/trAt^aD.-^— The  middleof 
the  channel  from  Ballards  Keef  to  the  south  end  of  Fighting  Istand  is 
now  marked  by  a  range  on  Grosse  Isle.  The  Mami^uda  light  is  bnta 
mile  above  the  point  where  that  range  leaves  the  middle  of  the  chan- 
nel. The  Board  recommends  that  another  range  be  established  on 
Grosse  Isle,  opposite  the  south  end  of  Fighting  Island,  to  mark  the 
(•enter  of  the  channel  ft*oni  the  foot  of  Fighting  Island  to  Mam^yuda 
light,  to  keep  vessels  off  the  spits  on  the  west  side  of  ^Fighting  Island. 
and  to  mark  the  turning  point  in  the  river  between  Fighting  Island 
and  Grosse  Isle.  It  is  estimated  that  such  a  range  can  be  e«tabli6he<l 
at  a  cost  not  to  exceed  $2,500,  and  it  is  recommended  that  an  appropria^ 
tion  of  this  amount  be  made  therefor.} 

*  An  appropriation  of  $25,000  waa  made  in  the  sundry  rivil  appropriation  act  ap- 
])royed  on  Aiignst  5, 1892,  for  placing  a  light-ship  at  Bar  Point.  Plans  for  this  ligbt- 
sliip  are  now  being  made. 

t  An  appropriation  of  $1,000  was  made  in  the  sundry  civil  appropriation  act  ap- 
proved on  August  5,  1892,  for  placing  two  light-Hhips  at  the  uorthwe«t  and  south- 
west corners  of  the  Limekiln  Crossing.  Immediate  measures  will  be  taken  for 
carrying  this  act  into  effect. 

t  An  appropriation  of  $i\50()  was  made  in  the  Hundry  «ivil  appropriation  actwhic^ 
was  approved  on  August  5,  1892,  for  establishing  these  range  light«.  Measures  will 
be  taken  for  doing  thin  as  soon  as  practicable. 
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— .  Mamajuda  Range  Lights j  on  the  north  end  of  Mamajuda  Island^  De- 
troit River,  Michigan. — ^The  Board  is  convinced  that  a  light  should  be 
established  to  range  with  the  present  light  on  Mams^ada  Island  so  as  to 
mark  the  channel  between  Grassy  and  Mamajuda  islands.  It  is  esti* 
mated  that  this  can  be  done  at  a  cost  not  to  exceed  (1,500  and  it  is 
recommended  that  an  appropriation  of  this  amount  be  made  therefor.* 

REPAIRS. 

At  each  of  the  following-named  stations  repairs,  more  or  less  ex- 
tensive, were  made  during  the  year : 


1004.  Cross-Over  Island,  N.  Y. 

1005.  Sister  Islands,  N.  Y. 

1010.  Sacketts  Harbor,  N.  Y. 

1011.  Qalloo  Island,  N.  Y. 

1013.  Oswego,  N.  Y. 

1014.  Oswego  Breakwater,  N,  Y. 
1020.  Genesee,  N.  Y. 

1028.  Oak  Orchard,  N.  Y. 
1026.  Fort  Niagara,  N.  Y. 


1030.  Buffalo  Breakwater,  N.  Y. 

1081.  Buffalo,  N.  Y. 

1034.  Erie,  Pa. 

1054.  Cedar  Poiut,  Ohio. 

1083, 1064,  1065.  Maumee    Bay    Ranges, 

Ohio. 
1066,  1067.  Maumee  Outer  Range,  Ohio. 
1070,  1071.  Maamee  Inner  Range,  Ohio. 
1072.  Monroe,  Mioli. 


FOO  SIGNALS  OPERATED  BY  STEAM  OR  HOT-AIR  ENGINES. 

104S.  Cleveland  Breakwater^  Lake  Erie^  Ohio. — ^This  10-inch  steam 
whistle- was  in  use  during  the  yeai*  some  564  hours,  and  about  31^ 
^-.tons  of  bituminous  coal  were  consumed. 

1073.  Detroit  River  {Bar  Point),  Lake  Erie,  Michigan. — This  10-inch 

steam  whistle  was  in  use  some  204  hours,  and  about  12^  tons  of  coal 

were  biimed.    Some  900  pounds  of  this  coal  were  consumed  in  keeping 

the  pipes  from  freezing.    The  duratiou  of  fog  is  reported  as  239  hours, 

'  during  which  time  steam  was  u])  or  was  being  made. 

The  Ave  fog  bells  of  the  district  are  in  good  condition,  and  the 
machinery  operating  them  is  working  well. 

BUOYAOE. 

The  buoyage  of  the  district  is  in  good  condition.  The  tender  Haze 
cared  for  the  buoys  in  Lake  Brie  and  Detroit  Eiver,  and  placed  those 
in  Niagara  River.  The  spare  buoys  and  their  appendages  are,  most  of 
them,  in  a  serviceable  condition,  and  all  of  them  are  conveniently  dis- 
tributed. 

DEPOTS, 

Rock  Island,  New  York^ — No  repairs  were  made  and  none  are  needed. 
Buffalo,  New  York. — ^No  repairs  were  made, 
Erie,  Pennsylvania. — ^No  repairs  were  made. 

*  The  appropriation  asked  ill  the  I'orogoiug  paragraph  was  made  iii  tlio  sundry 
civil  appropriatiou  act  approved  on  August  5, 1892.  The  light  in  question  wiU  he 
published  as  soou  as  ()rac'(lcahle« 
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Cedar  Point,  Ohio, — No  repairs  were  made. 

Maumee  Bay,  Ohio. — A  platform  was  built  ovex  tbe  ai-ea  of  doubk 
piling  driven  under  the  supervision  of  the  United  States  engineer,  ex- 
tending the  size  of  the  landing  for  the  light-house  tender  Hose,  and  iir- 
(•reasing  the  conveniences  for  storing  buoys  and  other  materials  per 
taining  to  the  light-house  service. 

The  buoy  houses  of  the  district  are  in  fairly  good  condition. 

LENDER. 

The  Ha>z€, — ^This  steamer  is  in  good  condition.  Minor  repairs  wei^ 
made  during  the  year.  She  was  employed  during  the  season  of  navi- 
gation in  caring  for  the  buoyage  of  Lake  Erie  and  Detroit  Biver,  ii 
placing  buoys  in  Niagara  River,  in  making  inspection  trips  as  frequendy 
as  practicable,  and  in  supplying  the  light- stations.  She  was  laid  nptt 
Detroit,  Mich.,  on  December  19, 1891,  and  her  crew,  except  the  oflScers 
the  carpenter,  and  one  deck  hand,  was  discharged.  She  left  BetoHl 
on  April  4, 1892,  on  the  buoy  trip,  and  after  completing  that  work  be- 
gan on  June  4  the  supply  of  light-stations,  and  on  the  27th  finishd 
that  duty.  During  the  year  she  ran  some  5,145  miles^  and  used  in  so 
doing  about  255  tons  of  coal. 
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ELEVENTH  DIStEICT, 

This  district  extends  from  Grassy  Islaud  liglit-etation,  Detroit  B 
to  tte  head  of  Lake  Superior,  and  covers  the  Auiericau  shores 
waters  of  the  Detroit  and  St.  Clair  rivers,  Lakes  St.  Clair,  Haroii, 
Sui»erior,  St.  Marys  Kiver,  and  the  portion  of  the  Straits  of  Macl 
eastward  of  a  line  Irom  Old  Mackinac  Point. 

Inspector. — Commander  Oscar  F.  Heyermaii,  U.  S.  Navy,  to  Jun 
1892j  Commander  Edwin  T.  Woodward,  U,  8.  Navy,  from  Jiim 
1892. 

Engineer. — M^.  'William  Ludlow,  Corps  of  Engineers,  U.  8.  A 
toJune22,  1892;  Col. Orlando M.Poe,Corp8of  Engineers,  U.S.A 
fi-om  June  22, 1892. 

There  are  in  the  district: 

Light-bonses  and  beacon  Hghto 

Light-ship  ID  position 

Daj  or  iuiligbt«d  beacoDS 

Fog  Bignals  operated  by  steam 

Fog  aignala  operated  by  clockwork 

BellbnoyH  in  position 

Other  bnoys  In  positioo 

Gteam  barge  Wajrington,  buoy  tender,  and  for  supply  and  iuepi'ctioii 

Steam  launcb  Lotus,  for  construction  anil  repair 

Stenmer  MarigoXd,  baoy  tender,  and  for  nnpply  and  inspecCiou 

Steamer  Amaranlh,  for  constraction  and  repair 

The  lights  are  clasKific<l  as  follows; 

Second-order  lights 

Third-order  lights 

Three-and-B-b^f-order  lights 

Foarth-ordcr  lights 

Fifth-order  lighta 

Sbth-order  llgbM 

b«iis-lantera  llgbt« 

Tubiilar.lant«m  lights 

Electric  lights 

Total 

LKi  IIT  HOITSKS. 

— .  Grassy  Island  Ruhge  lAghU,  above  Grassy  Isliind,  Detroit  h 
itickigan. — The  Board  is  satisfied  tliat  these  ranges  are  needed, 
estimated  that  they  can  be  established  at  a  cost  not  to  exceed  $2 
and  it  is  recommended  that  an  appropriation  of  this  aaionnt  be  i 
therefor." 

*  An  appropriatioD  of  SI, 500  was  made  for  cstablinhtng  Grassy  Island  Runge 
«aiidpy  civil  appropriation  act  which  was  approved  on  Angnst  5,  1892.  Mo: 
will  he  taken  to  establish  the  range  oa  soon  oa  practicable. 
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108J2,  Chrossepointe^  Lake  8t.  Glairy  Michigan. — ^Tbis  light  was  run  into 
by  some  unknown  vessel  on  the  night  of  August  20, 1891,  and  was  »> 
seriously  damaged  as  to  necessitate  its  reconstruction.  Its  rebuUdin^ 
was  completed  on  October  17, 1891.  The  new  beacon  consists  of  a  pile 
cluster  comi>osed  of  two  rows  of  piles  surrounding  ibe  remaining  piles 
of  the  old  cluster. 

llOOj  1101.  Fort  Oratioi  Bange^  head  of  8L  Clair  River,  Miehigau,— 
Pursuant  to  the  act  of  Congress  approved  March  3, 1891,  appropriating 
$500  for  this  station,  plans  with  detailed  description  and  estimate  of 
cost  were  prepared.  Materials  were  purchased  in  open  market,  llie 
work  on  the  tower  was  completed.  The  structure  is  a  skeleton  frame 
tower  12  feet  square  at  the  base,  4  feet  at  the  top,  and  60  feet  from 
base  to  the  focal  plane. 

1108.  Point  aux  Barques^  Lake  Suron,  Michigan. — ^The  metal  work 
for  the  circular  iron  oil  house  at  this  station  was  delivered  a-ccording 
to  contract  at  the  hght-house  depot,  Detroit,  Mich.,  and  the  material 
required  for  its  erection  was  also  delivered  at  the  depot.  Eepairs  were 
made. 

1113.  Tatoa^  (Ottawa)  J  Saginaw  Bay  y  Michigan. — ^This  light  waschanged 
from  a  flashing  light  of  the  fifth  order  to  an  occulting  light  of  the  fourth 
order  on  the  night  of  the  Ist  of  September,  1891.  Various  repairs  w«e 
made. 

1115.  Sturgeon  Pointy  Lake  Huron,  Michigan. — ^The  metal  work  for  a 
circular  iron  oil  house  for  this  station  was  completed  and  delivered, 
according  to  contract,  at  the  Detroit  light-house  deiM>t,  as  was  also  the 
material  for  its  erection. 

1116.  Alpenay  entrance  to  Thunder  Bay  Bivery  Michigan. — ^The  light- 
house site  wa«  inclosed  with  a  fence.    Various  repairs  were  made. 

1117.  Thunder  Bay  Island,  Lake  Huron,  Michigan. — ^A  new  landing 
dock  100  feet  long  was  built  one-half  mile  noi*th  of  the  old  whai'f. 
Various  repairs  were  made. 

11^1.  Spectade  Beef,  Lake  Huron,  Michigan. — ^The  damage  to  the  pier, 
caused  by  ice  floes  during  the  last  two  winters,  was  repaired.  The  ma- 
terial was  purchased  in  open  market  and  the  work  was  done  by  hirwi 
labor.    It  was  completed  in  August.    Various  repairs  were  made. 

— .  Forty-Mile  Point,  Lake  Huron,  Michigan. — ^The  following  recom- 
mendation, wHich  was  made  in  the  Board's  last  two  annual  reports,  is 
renewed : 

This  poiut  is  understood  to  mean  Hammond  Bay^  which  is  40  miles  to  the  eastwsid 
of  McOulpin  Point  light-honse.  Cheboygan  and  Presqne  Isle  light-honses  are  about 
50  miles  apart,  witb  no  aid  to  navigation  between  them.  Considering  the  magnitude 
and  value  of  the  commerce  of  this  vicinity  the  distance  unmarked  by  a  light  is  fsr 
too  great.  A  light-«tation  is  needed  about  midway  between  tiie  two.  It  should 
have  not  only  a  fog  signal,  but  also  an  efficient  coast  light.  The  proper  location  ibr 
this  is  on  the  prominence  of  the  coast  eastward  of  Hammond  Bay,  about  equidistant 
between  Cheboygan  and  Presque  Isle.    The  cost  of  the  station  complete  would  b« 
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about  $25^000.  It  is  recommended;  therefore,  that  a  light  and  fog-signal  station  be 
ebtabliahed  about  midway  between  Cheboygan  and  Preeqne  Isle  light-stations  at 
such  point  as  the  Board  may  fix  upon  on  farther  examination,  and  that  an  appro- 
priation of  $25,000  be  made  therefor. 

11^4,  Gheboygan,  Straits  of  Machimic^  Michigan. — ^The  boat  landing 
was  extended  by  building  an  additional  crib,  and  the  boatways  were 
lengthened  abont  75  feet.  The  material  for  this  work  was  obtained  at 
the  station.  A  drive  well  was  sunk  to  gravel  bottom,  a  distance  of  45 
feet,  and  -a  force  pump  with  hose  was  provided.  The  water  supply 
pipes  of  the  fog  signals,  which  burst  during  the  winter,  were  renewed 
and  extended,  and  slight  repairs  were  made  to  one  of  the  fog-signal 
boilers. 

1125.  Cheboygan  Crib,  Straits  of  Mackiiuic^  Michigan. — Iron  boat 
davits  were  placed  on  the  crib.    Various  repairs  were  made. 

1126.  Cheboygan  River  front  range^  Straits  of  Ma^ikinac^  Michigan, — 
The  work  of  moving  the  front  range  light,  including  the  keeper's  dwell- 
ing, to  the  new  site,  was  completed.  A  sewer  leading  from  the  cellar 
to  the  river  was  dog,  and  a  6-inch  tile  drain,  jwroperly  trapped,  was 
laid.  Water  connections  from  the  dwelling  to  the  city  mains  were 
made.  A  circular  iron  oil  house  of  360  gallons'  capacity  was  erected. 
A  woodshed  was  built.  Some  418  running  feet  of  picket  fence,  6  feet 
high,  were  built  to  inclose  the  light  house  site. 

The  following  recommendation,  made  in  the  Board's  last  two  annual 
reports,  is  renewed : 

The  sanitary  condition  of  this  station  is  bad.  The  light-house  lot  is  narrow  and 
its  entire  front  is  occupied  by  the  light-house  buildings.  The  cellar  is  often  inun- 
dated and  there  is  no  drainage  nor  means  of  any  except  to  the  river  over  private 
laud.  It  is  now  proposed  to  extend  the  light-house  lot  back  to  the  river  by  purchase 
at  an  estimated  expense  of  $1,750.  Recommendation  is  therefore  made  that  an  ajipro- 
priation  of  this  amount  be  made  for  this  pui'pose. 

1127.  Cheboygan  River  rear  range j  Straits  of  Ma<^kina4ij  Michigan. — ^A 
sidewalk  from  the  beacon  to  the  street  was  laid. 

— .  North  Passage^  Mission  Fointj  uMacMna^  IsUmdy  Lake  Huronj 
Michigan. — The  following  recommendation,  which  was  made  in  the 
Board's  last  two  animal  reports,  is  renewed: 

Mission  Point  is  understood  to  be  on  the  eastern  extremity  of  Mackinac  Island,  in 
which  position  a  light  would  serve  only  as  a  general  guide  and  be  of  little  service  for 
the  passage  of  the  narrow  strait  between  Mackinac  and  Round  islands.  What  is 
needed  is  a  light  so  placed  as  to  enable  vessels  to  hold  a  close  and  safe  course  be- 
tween the  two,  for  which  reason  the  light  should  be  either  on  the  spit  at  the  western 
side  of  the  harbor  of  Mackinac  Island  or  on  the  projecting  point  of  Round  Island, 
directly  opposite.  At  present  there  are  no  lights  to  aid  the  navigation  of  the  north- 
em  channel,  for  which  reason  vessels  are  compelled  to  use  the  southern,  with  consid- 
«nible  loss  of  distance  and  time.  The  Government  owns  Round  Island  and  a  light- 
house site  there  woald  cost  nothing.  On  Mackinac  Island  the  land  is  held  at  a  high 
vftl nation,  particularly  in  the  vicinity  of  the  town,  which  is  a  noted  summer  resort, 
aad  it  would  be  both  difficult  and  costlv  to  obtain  a  site  there.    It  is  therefore  rec- 
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ommendod  that  an  appropriation  of  $15,000  be  ma4le  for  buUding  a  light  and  fog 
signal  Btatiou,  not  at  Mackinac  Island,  but  on  Round  Island,  in  the  StraiteofMaek- 
iiiac. 

— .  8L  Marys  River  Lights^  from  Pipe  Island  to  SauU  8k.  Marie, 
Michigan.— Plam  and  specifications  for  eight  cribs  were  prepared  and 
contract  was  made  for  their  construction  after  public  advertisemeut. 
The  cribs  are  located  at  Sweets  Point,  Sailors  Encampment,  Lower  Lake 
George,  Middle  Lake  George,  Upper  Lake  George,  Churchs  Poiat, 
Manhattan  Shoal  and  Palmers  Point.  At  the  close  of  the  year  all  were 
completed  except  those  at  Churchs  Point  and  Palmers  Point.  On 
June  27  a  heavy  northeast  storm  canted  the  Upper  Lake  George 
crib  6  feet  6  inches  out  of  level  in  the  direction  mtosb  the  diago- 
naL  Piles  were  driven  at  the  exposed  angles  of  this  crib.  This  was 
also  done  at  the  Lower  and  Middle  Lake  George  and  Pahncrs  Point 
cribs.  Masts  for  the  exhibition  of  the  lights  were  erected  on  the 
cribs  already  finished.  Plans  were  prepared  for  permanent  statioaJ 
at  Winter  Point,  Bound  Island,  Pilot  Island,  and  Middle  Lake  George, 
and  materials  were  purchased  after  advertisement  by  poster  and  dr- 
cular  letter.  Two  skeleton  iron  towers  were  purchased,  one  for  Win- 
ter Point  and  the  other  for  Pilot  Island.  The  working  party  and 
materials  were  transported  from  the  light-house  dei)ot,  Detroit^  and 
the  work  of  construction  at  Winter  Point  was  commenced  on  May  ^. 
A  landing  wharf  10  feet  wide  and  16  feet  long  was  built  for  the  front 
range  light.  In  the  center  of  the  whari"  a  timber  was  set  up  with  ann^ 
at  the  top  to  carry  sheaves  for  hoisting  a  lantern.  A  lantern  house  was 
built  on  the  wharf  at  the  foot  of  the  mast  and  a  walk  wa«  built  from 
the  front  to  the  rear  range.  The  skeleton  iron  tower  was  erected  on 
shore.  It  is  triangular  in  plan,  60  feet  from  baae  to  focal  plane,  witii 
posts  of  3  and  2  J  inches  star  iron,  with  lateral  braces  2i  and  2  inches 
star  iron  and  brace  rods  §-inch  and  J-inch  round  iron.  It  is  provided 
with  a  ladder,  lamp  carriage,  and  day  mark.  A  frame  dwelKng  one 
and  a  half  stories  high  was  constructed,  as  was  also  an  oil  house.  Tbe 
station  was  completed  on  June  23.    The  lights,  fixed  white  lens  Jan- 

Th '  T?  ^^^^'^^  ^^^  *^^  fii^st  time  on  June  2. 

ne  light  on  Sweets  Point  was  exhibited  for  the  first  time  June  8. 
Wnrv^^     if  ^^""^  lantern  (F.  W.  360O),  28  feet  above  lake  level. 

23     TheT^    r'^''  "^"^  ^"^""^  ^®^*^^  ^^^^^  ^"^  J^°^  ^^  ^^  ^'^^"^  ^''"^ 
ear  light  consists  of  a  skeleton  iron  tower  36  feet  high,  tn 


angular  in  t^I  •    ^— *«*oi;o  vi  a  sjieiei/un  iron  lower  oo  itwt  lugwj  — 

on  a  clustefof  do'"'?*''  ^"^  construction  to  that  at  Winter  Point,  erected 
was  erected'at  th  k  ^*  ^  ^^^^  *^^^^^'  ^  ^^^  square  and  7i  feet  high^ 
Pilot  Island  and  ^^  *^®  *^^^^-    ^^^  ^^^^  ^^^S^  ^*»  ^^^^^  ^^ 


-^th  a  house  8  bvi  9  #  *"  **^  *  ^^^  ^  ^°*'^®^  ^^"*'"®  ^^  ^  *"*®*  ^^\1 
^»th  a  door  and  L  •  '  ^^  ^^^  *"'*  ^^  *"®®*  ^8^'  ^^*®^  "  provided 
cleaning  and  storaJ*  ^^^^^"^^^  ^^^  inside  with  a  bunk,  and  fitted  with 
tbe  water's  edg©  ^"^^ves.    A  plank  walk  was  laid  from  the  door  to 
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Work  was  beguu  on  Middle  Lake  George  house  June  23,  and  at  tlic 
end  of  the  month  the  house  was  framed,  raised,  covered,  the  roof  nearly 
shingled,  the  lantern  gallery  placed  and  covered  with  copper,  and  the 
parapet  and  ironwork  of  the  lantern  erected. 

On  the  ranges  the  posts  were  all  finished  and  placed,  with  all  meas- 
urements as  to  heights  and  distances  made.  Seven  wooden  targets 
for  day  marks  were  constructed  and  placed.  Title  papers  for  Winter 
Point  and  Bound  Island  were  placed  in  the  hands  of  the  United  States 
attorney,  and  contract*  for  the  purchase  of  sites  for  the  ranges  were 
nearly  all  prepared,* 

In  view  of  the  great  commerce  and  the  many  dangers  of  the  St.  Marys 
Eiver,  the  Board  directed  the  inspector  and  engineer  of  the  Eleventh 
Light-House  District  to  submit  a  plan  for  its  further  and  more  complete 
lighting,  one  which  might,  as  nearly  as  possible,  make  its  navigation  as 
safe  by  night  as  by  day.  This  plan  has  been  received  and  considered 
and  the  Board  now  recommends  that  the  proper  steps  be  taken  for  the 
further  and  complete  lighting  of  St.  Marys  Kiver  by  a  system  involving 
the  use  of  lighthouses,  light-vessels,  range  lights,  buoys,  and  patrol 
steamers,  which,  together  with  the  maintenance  of  the  whole  for  one 
year,  will  cost  not  to  exceed  $145,562,  and  recommendation  is  made 
that  an  appropriation  of  this  amount  be  made  therefor. 

1134^  1135.  St.  Marys  River  front  and  rear  upper  range,  Michigan. — 
Some  200  running  feet  of  sidewalk,  which  were  destroyed  by  fire  in  July, 
were  renewed.    The  work  was  done  by  the  keeper. 

The  following  recommendation,  which  was  made  in  the  Board's  last 
two  annual  reports,  is  renewed : 

The  conditions  in  the  vicinity  of  Roand  Island  and  Point  Iroquois,  St.  Marys  River, 
are  unsatisfactory  to  navigators  of  these  waters.  Owing  to  the  insufficient  depth 
and  the  narrowness  of  the  passage,  which  is  but  a  quarter  of  a  mile  wide  between 
the  11-foot  shoals  bordering  the  channel  on  the  St.  Marys  Rivor  upper  range,  the 
greater  number  of  vessels  prefer  to  hold  the  lower  range  until  they  can  change  course 
in  deep  water  westward  of  the  shoals.  In  fact,  the  channel  through  the  St.  Marys  River 
upper  range,  was  barely  navigable  until  a  cut  had  been  dredged,  which  is  now  partly 
tilled  up,  and  with  any  sea  a  deep  vessel  can  not  use  it.  In  addition  to  these  obstruc- 
tions there  are  several  others  near  to  the  6-fathom  contour  between  Round  Island 
and  Iroquois  Point,  which  are  brought  out  by  drawing  the  18-foot  contour.  The 
largest  has  but  14  feet  on  it.  These  are  now  insufficiently  marked  by  buoys.  An 
effective  guide  past  all  these  is  needed.  The  Board  suggests  that  it  be  furnished  by 
laying  out  a  new  range  on  shore.  This  can  be  done  nio8t  economically  by  abandon- 
ing the  present  upper  range  and  moving  the  buildings  to  the  new  line,  after  which 
the  St.  Marys  River  lower  range  should  be  shifted  slightly  to  the  southward  to  clear 
the  10-foot  lump  now  marked  by  the  red  can  buoy.  The  cost  of  doing  this  would  be 
about  $2,000. 

*The  37  lights  were  established  by  midsummer,  and  are  described  in  the  Notice 
to  Mariners  issued  on  August  11,  1892.  Since  then  the  Harwood  Point  Range  was 
established  on  September  8  and  Round  Island  light  was  lighted  on  September  20, 
1892.  These  lights  are  described  respectively  in  Notice  to  Mariners,  Nos.  71,  81,  and 
95,  of  1892. 
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Thi8  recommendation  in  renewed,  except  that  the  upper  range  Bhoald 
lie  shifted  to  the  westward  to  range  up  White  Fish  Bay  dear  of  all  ob- 
structions, when  the  lower  range  need  not  be  moved.  It  is  estimated 
that  this  can  be  done  at  a  cost  not  to  exceed  $5,000,  and  it  is  reeom- 
mended  that  an  appropriation  of  this  amount  be  made  therefor.* 

llfT.  White  FiMh  Pointy  Lake  ASuperior^  Michigan, — The  drawings 
were  prepared  for  revolving  ilash  panels,  etc.,  and  the  apparatus  was 
ordere<l  for  changing  the  characteristic  of  this  light  from  fixed  white 
to  fixed  white,  varied  by  red  fiashes,  with  twenty-second  periods.  The 
metal  work  for  a  circular  iron  oil  house  was  delivered,  according  to  con- 
trtU'U  at  the  lighthouse  deitot,  at  Detroit,  Mich.,  as  was  also  the  mate- 
rial required  for  its  erection.    Various  repairs  were  made. 

— .  Orand  Marais  Harbor  of  Refuge^  Lake  Superior^  Michigan.— TXiert 
is  no  harbor  bet\ve<Mi  White  Fish  Bay  and  Grand  Island.  Grand 
Mantis  has  been  for  some  time  under  improvement  by  the  United 
States  as  a  harl>or  of  reftige,  and  the  work  has  now  advanced  to  a 
point  where  it  is  desirable  to  light  it.  It  is  estimated  that  a  suitable 
light  and  bell  can  be  established  here  at  a  cost  not  exceeding  $15,000, 
and  it  is  recommended  that  an  appropriation  of  this  amount  be  made 
therefor. 

1138,  Big  Sdblej  Lake  Superior,  Michigan, — ^This  important  light-sts- 
tion  is  on  the  southern  shore  of  Lake  Superior,  about  halfwa}'  between 
Marquette  and  White  Fish  Point.  The  entire  traffic  of  Marquette, 
which,  it  Wiis  stated,  was  some  1,772,400  tcms  in  1890,  passes  close  to 
this  station,  and  in  time  of  southerly  gales  the  whole  commerce  of  Lake 
Supeiior  hugs  the  south  shore.  A  steam  fog  signal  is  required  to  com- 
plete the  siitisfactory  e<iuipment  of  the  station.  It  is  estimated  that  it 
can  be  establislicd  at  a  cost  not  excee<liiig  $5,600,  and  it  is  recommended 
that  an  appropriaticm  of  this  amount  he  made  thei*efor. 

lUO.  Grand  lHla9td  Harbor,  Ixihe  /Superior,  Michigan, — The  tower 
was  struck  by  lightning  on  August  5,  1891,  doing  some  damage  to  it 
and  the  dwelling.    Due  repairs  were  ma<le. 

1141,  1112,  Orand  Island  Harbor  Range,  Lake  Superior,  Michigan,— 
Some  32  fe^^t  of  sidewalk  in  front  of  the  dwelling  were  taken  up  and 
renewed.  The  walk  from  the  front  walk  to  the  west  side  of  the  dwell- 
ing was  renewed  and  a  platform  was  built  opposite  the  kiti^hcn  d<M>r. 
The  walk  from  the  kitchen  was  also  renewed.     Various  repairs  were 

made. 
— .  Big  Bay  Point,  between  Granite  and  Huron  Islands,  Michigan,-^ 

This  point  lies  about  halfway  between  Marquette  and  Portage  Entry. 

It  is  a  projection  of  the  coast  line  about  halfway  between  Marquette 

and  Keweenaw  1  >  \\\    There  is  harborage  cm  each  side  of  the  point  with 

'*  The  amount  called  for  in  the  foregoing  paragra]>h  was  appropriated  in  the  ^iinctry 
civil  approprintion  act,  which  wa.s  approved  on  AuguHt  5, 1992.  The  changes  in  this 
range  will  now  be  made  as  soon  as  practicable. 
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certain  winds,  and  abreast  the  iM>int  theco^sting  steamers  make  a  change 
of  course.  It  occupies  a  position  midway  between  Granite  Island  and 
Huron  Island,  the  distance  in  each  case  being  about  15  to  18  mile^. 
These  two  lights  are  invisible  from  each  other  and  the  intervening 
stretch  is  unlighted.  A  light  and  fog  signal  would  be  a  protection  to 
steamers  engaged  in  passing  between  these  points.  They  include  all 
the  Lake  Superior  passenger  steamers  running  between  Duluth,  Buffalo, 
and  Chicago  which  carry  freight  and  stop  between  all  the  important 
X)oint«  on  the  south  side  of  Lake  Superior,  including  Marquette  and  the 
copper  ports  on  Portage  Lake.  Quite  a  number  of  vessels  have  in  past 
years  been  wrecked  on  Big  Bay  Point.  It  is  estimated  that  this  light 
and  tog  signal  can  be  established  for  not  to  exceed  $25,000,  and  the 
Board  recommends  that  an  appropriation  of  this  amount  be  made 
therefor. 

1149,  Portage  River,  Lake  Superior^  Michigan, — The  characteristic  of 
the  light  was  changed  on  August  15, 1891,  from  a  fixed  white,  varied  by 
a  red  flash,  every  two  minutes,  to  a  fixed  white  light,  varied  by  a  red 
flash,  every  minute.    Various  re])air8  were  made. 

— ,-Mendota,  Bete  Grise  Bay^  entrance  to  Lac  la  Belle j  Lake  Superior, 
Michigan, — ^^^essels  west  bound  try  in  the  fall  to  use  this  point  as  a  har- 
bor of  refuge  in  which  to  await  fair  weather  before  attempting  to  make 
the  passage  around  Keweenaw  Point.  The  light  formerly  there  was 
discontinued  in  1870,  because  of  the  failure  of  the  local  business,  and 
the  light  tower  was  moved  to  and  used  at  Marquette  Breakwater.  The 
keeper's  dwelling,  howevei',  remains  at  Mendota.  With  the  increase  of 
shipping  on  Lake  Superior,  Bete  Grise  Bay  is  being  largely  use^l  by  day 
as  a  harbor  of  refuge  in  gales  from  the  north  to  the  southwest,  but  at 
night  it  is  now  almost  inaccessible.  If  a  light  is  placed  near  the  head 
of  the  bay,  it  will  be  of  marked  advantage  in  guiding  vessels  after 
dark  to  a  safe  anchorage.  The  plan,  therelbre,  has  the  Board's  favor- 
able recommendation. 

It  is  estimated  that  this  light  can  be  reestablished  at  a  cost  not  to 
exceed  $7,500,  and  it  is  recommended  that  an  appropriation  of  this 
amount  be  made  therefor. 

1154.  Copper  Harbor,  Lake  Superior,  Michigan. — A  small  boathouse 
was  built  by  the  keeper  and  200  running  feet  of  sidewalk  were  laid  lead- 
ing firom  the  lighthouse  to  the  shore. 

1156.  Copper  Harbor  Range  {rear),  Lake  Superior,  Michigan, — A  land- 
ing crib  8  feet  wide  and  40  feet  long  wa^3  built  of  tamarack  timber  and 
filled  with  stone  picked  up  on  the  beach.    A  plank  walk  was  laid. 

1157.  Eagle  Harbor,  Lake  Superior,  Michigan. — The  following  recom- 
mendation made  in  the  Board's  last  two  annual  reports  is  renewed: 

A  steam  fog  signal  wonld  be  a  valaable  addition  to  the  light-station  at  this  point. 
It  can  be  established  for  $5,500.  and  the  Board  recommends  that  an  appropriation  of 
that  amount  be  made  therefor. 
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1160.  Eagle  Rirer^  Lake  tiuperior^  Michigan, — ^Vessels  bound  east 
from  the  bead  of  Lake  Superior  first  make  tbe  land  and  commence  to 
turn  in  rounding  Keweenaw  Point  at  tbe  Sand  Hills,  12  miles  west  of 
Kagle  Biver.  This  iK>int  is  halfway  between  Eagle  Harbor  and  On- 
tonagon, and  is  7  miles  mmthwest  of  £agle  Eiver.  There  is  now  a 
b'ght  at  Eagle  River,  but  it  has  outlived  its  usefulness.  The  local 
traifie  of  the  ]»la<*e  has  stopiK^d.  It  has  no  commerce  and  uo  barbon 
There  is  no  longer  reason  for  continuing  the  light  there,  except  as  a 
coast  light,  and  it  is  not  sufticieutly  i>owerful  to  serve  that  purpose.  It 
is  pro])ose4l,  therefore,  to  move  the  light  from  Eagle  River,  where  it  is 
of  no  use,  to  Sand  Hills,  where  it  would  be  of  great  service. 

It  is  estimated  that  this  can  be  done  at  a  cost  not  to  exceed  $20,000, 
and  it  is  recommended  that  an  appropriation  of  this  amount  be  made 
therefor. 

110';i^.  Portage  Lake  ShipCanaJ  Pi^rhead^  Lake  Sujwriory  Michigan.— 
The  United  States  Government  during  the  past  year  has  purchased 
these  lake  canals  at  a  cost  of  $350,(K>0.  The  light  at  the  entrance  to 
the  canal  sliould  be  supplemented  by  a  steam  fog  signal  to  enable  it  to 
subserve  its  purpose  during  thick  weather  when  the  light  can  not  be 
seen. 

It  is  estimated  that  this  can  be  done  at  a  cost  not  to  exceed  95,500, 
and  it  is  recommended  that  an  appropriation  of  this  amount  be  made 
therefor 

— .  Fourteen-Mile  Pointy  Lake  Supa'ior,  Michigan, — ^This  prominent 
point  is  about  15  miles  east  of  Ontonagon  light,  nea.rly  at  the  limit  of 
its  visibility.  There  is  no  light  in  the  southwest  direction  until  that  at 
Portage  Lake  Ship-Canal  is  reached,  a  distance  of  more  than  40  miles. 
A  new  coast  light  is  needed  here  in  the  interests  of  a  large  commerce  to 
and  from  Ashland  Bay.  All  this  commerce  passes  directly  by  Fourteen- 
Mile  Point  on  the  way  to  and  from  Keweenaw  Point.  It  is  estimated 
that  a  proper  light  and  fog  signal  can  be  established  here  for  not  to, 
exceed  $20,000,  and  it  is  recommended  that  an  a])propriation  of  that 
amount  be  made  therefor. 

— .  Chequamegon  light  and  fog  signal^  Lake  Superior  j  Wisconsin, — ^Tbe 
following  recommendation  which  was  made  in  the  Board's  last  two  an- 
nual reports  is  renewed : 

A  light  on  the  en«t  Bide  of  tlie  eutruuco  to  Chequamegon  Bay  has  been  in  service 
fiiuce  1858,  and  the  act  of  October  1,  1888,  authorized  a  fog  signal  at  a  cost  of  $5,500, 
and  on  March  2,  1889,  an  appropriation  was  made  therefor.  This  additional  aid  is 
much  needed.  In  order,  however,  to  fully  meet  the  requiraments  of  the  situation, 
further  improvements  are  needed.  The  present  light  is  not  near  enough  to  the  inner 
point  to  serA'e  as  a  good  guide  to  clear  it,  and  it  is  too  far  from  the  course  of  vessels 
outside  to  be  of  the  best  advantage.  The  fog  signal  should  be  on  th6  outer  beach, 
about  1  mile  east  of  the  present  light,  and  if  so  established  the  light  also  should  be 
moved  to  the  same  locntion.  To  mark  the  inner  point  toward  Houghton  a  small 
harbor  light  and  fog  bell  struck  by  machinery  will  meet  all  requirements. 
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The  expenditures  necessary  are  estimated  as  follows : 

For  removing  and  rehnildlng  the  main  light $7, 500 

For  the  harbor  light  and  bell 2,500 

Total  estimated  cost 10,  OOO 

The  Board  recommends  that  an  appropriation  of  $10,000  be  ma^le  therefor. 

— .  Bwyfieldj  Lake  Superior,  Wisconsin, — The  following  recommenda- 
tion which  was  made  in  the  Board's  last  two  annual  reports  is  rencMcd: 

The  increasing  commerce  of  the  place  and  the  fact  that  this  is  one  of  the  best  and 
largest  harbors  of  Lake  Superior,  make  it  evident  that  a  light  should  be  established 
here.  It  is  estimated  that  this  can  bo  done  for  a  sum  not  exceeding  $5,000,  and 
reconmiendation  is  made  that  an  appropriation  of  this  amonnt  be  made  therefor. 

1169.  Devils  Island,  Apostle  Group,  Lake  Superior,  Wisconsin. — The 
following  statement  made  in  theBoaid's  annual  report  for  last  year  is 
repeated : 

The  act  approved  March  2,  1889,  appropriated  $15,000  for  building  a  light-station, 
ftlid  the  act  approved  March  3, 1890,  appropriated  $5,500  for  establishing  a  fog  signal 
to  complete  the  station  to  be  erected  on  Devils  Island.  The  appropriation  for  the 
light  was  insufficient.  Devils  Island  is  an  isolated  station  with  no  adequate  harbor. 
The  light,  which  is  to  be  flashing  and  of  the  third  ordor,  will  become  one  of  the  most 
important  turning  points  in  Lake  Superior.  In  addition  it  is  to  have  a  fog  signal, 
and  provision  must  be  made,  therefore,  for  not  lesH  than  three  keepers.  Tbe  station, 
exclasive  of  the  fog  signal,  is  estimated  to  cost  $35,000,  leaving  an  additional  appro- 
priation of  not  less  than  $22,000  to  be  made  after  paying  for  the  land  and  other  con- 
tingent expenses.  In  view  of  the  improbability  of  securing  the  a<lditlonal  amount 
needed  at  the  cnrrent  session  of  Congress  it  was  decided  that,  pending  action  in  this 
regard,  a  temporary  skeleton  frame  tower  should  be  l)iiilt  to  prevent  further  delay 
in  exhibiting  the  light,  and,  while  awaiting  the  arrival  from  France  of  the  third-order 
flashing  lens  required,  to  exhibit  a  fixed  red  light  of  the  fourth  order.  The  building 
of  tbe  duplicate  fog-signal  boilers  and  machinery  was  in  progress  under  contract  at 
the  end  of  the  year. 

This  station  wa^  put  in  operation  September  30,  1891.  The  Board 
sent  all  the  papers  relating  to  the  title  to  this  island,  with  a  letter  from 
the  Attorney-General  advising  that  the  premises  be  a<'.quired  by  con- 
demnation, to  the  United  States  attorne}^,  with  re(iiiest  that  proceed- 
ings in  condemnation  be  instituted.  The  first  meeting  of  the  commis- 
Hioners  appointed  by  the  United  States  circuit  court  at  Madison,  Wis., 
for  the  purpose  of  appraising  the  island,  was  to  be  held  at  Ashland, 
Wis.,  on  April  11,  1892.  Since  that  date  no  further  information  has 
been  received  from  the  United  States  attorney.  Work  was  continued. 
The  tower  was  built  and  the  lantern  was  placed  in  position.  The 
dwelling  was  completed.  Some  100  feet  of  sewer  leading  from  cellar 
to  lake  for  drainage  was  blasted.  A  brick  oil  house  and  a  fog-signal 
house  were  built.  The  boathouse,  ways,  and  landing  crib  were  com- 
pleted. The  duplicate  fog-signal  machinery  and  boilers  were  completed 
and  delivered  under  contract.  The  blasting  for  cistern  was  completed 
»nd  the  brickwork  was  linislicd.  The  blasting  for  ]mmp  house  was  done 
and  pump  house  built,  and  a  covered  way  leading  down  the  bank  to  the 
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north  f)t'  tlip  8ip^nal  house  was  coiistruoted.  The  construction  of  the 
keeper's  dwellinj::  and  the  temporary  tower  was  completed  on  Oetoljer 
tS.  A  phiiik  walk  was  laid  in  tramway.  Ten  acre^s  in  the  vicinity  t>f 
the  station  were  cleared  of  trees  and  brush,  in  order  that  the  light 
might  be  more  clearly  seen. 

The  tower  is  a  square  pyramidal  skeleton  frame  stnicture  24  feet 
scpiaro  at  ]>ase,  9  feet  0  inches  square  at  top,  four  stories  in  height^  the 
uppermost  b<Mng  ineh)sed  for  a  watchroom.  The  tower  is  surmounted 
by  a  square  lantern  gallery  and  an  octagonal  fourth-order  lantern.  The 
keeiHM-'s  dwelling,  lo('at4'd  so  me  100  feet  south  of  the  tower,  is  a  one-and- 
a-half  story  red  briek  building  and  extension,  with  roofs  shingled  and 
]»iiinted  red.  The  fog-signal  building,  located  some  500  feet  northwest 
of  the  towel-,  is  a  one  story  frame  structui'e  covered  with  heavj'  sheath- 
ing and  corrugated  iron  outside  and  smooth  iron  inside.  The  oil  house 
is  a  brick  house  with  a  pitched  roof.  The  framed  outbuilding,  used 
during  construction  as  cpiarters  for  the  working  parties,  is  one  and  a 
half  stories  high  and  has  a  pitched  roof.  For  the  permanent  station  it  is 
proi)osed  to  dui>li<ate  the  present  dwelling  for  the  assistant  keepers, 
and  connect  them  with  a  covered  way,  which  will  also  lead  to  the  tower. 
The  tower  is  to  be  a  substantial  structure,  bearing  a  third-order  lantern, 
and  nu*asuring  70  feet  from  base  to  focal  plane. 

— .  ^Superior  liaff^  Lake  Superior,  Wittconftin, — The  following  I'ecom- 

mendation,  which  was  made  in  the  Boanl's  last  two  annual  reports  is 

renewed: 

The  channel  iu  SiiiHTior  JJay  from  the  natural  entriiuce  to  Connors  Point  should 
br  so  niarkod  that  veBsels  can  get  in  (»r  ont  after  night  without  aid  from  tugg.  It 
iM  claimed  that  over  JKK)  vesseln  will  have  arrive<l  and  cleared  from  this  port  this 
year  with  a  conrnKTc**  exeee(liu<jj  $1?8.(KK),0(X)  iu  value.  The  largest  lino  of  steamers 
on  the  lakcH  niaken  its  headquarters  here.  The  Board  is  of  the  opiniou  that  this 
channel  can  be  suflieieutly  marked  by  lights  showu  from  lantemS;  mounted  on  eix 
clusters  of  piles,  whieh  will  bura  from  live  to  eight  days  without  trimming,  if  need 
be.  These  can  be  built  for,  say  $200  each.  The  Board  therefore  recommends  that 
an  ajipropriation  of  $1,200  be  made  therefor.* 

117 d.  Tfco  Harbors,  on  the  point  of  land  aeparathuj  Agats  and  Burling- 
ton Baysj  entrance  to  Ttvo  Harbortt,  Lake  Superior^  Minnesota, — Congress, 
by  the  act  ai)proved  July  10, 1880,  authorized  the  establishment  of  this 
light,  and  by  the  act  approved  on  August  4, 188G,  appropriated  $10,000 
therefor.  The  act  approved  on  October  2, 1888,  renewed  the  appropria- 
tion originally  made,  and  the  act  of  March  2,  1889,  appropriated  $5,500 
for  establishing  a  steam  fog-signal.  Title  to  the  site  selec^ted  was  ob- 
tained after  the  usual  delay,  and  contract  was  made  for  furnishing  the 
material  required  for  the  construction  of  the  buildings  of  the  light-sta- 
tion.   The  i)reliminary  work  was  started  on  July  15, 1891.    An  approach 

*The  amount  called  for  in  the  torrgoing  paragraph  was  appropriated  in  the  sun- 
dry civil  appropriation  act,  which  was  approved  on  August  5, 1892.  The  lights  will 
be  estabUsbed  ao  soon  a.s  practicable. 
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about  700  feet  in  length  was  built  from  the  breakwater  to  the  8ite;  a 
temporary  shed  for  the  storage  of  material  was  constructed,  and  about 
one-half  of  the  blasting  for  the  foundation  of  the  buildings  was  finished. 
Daring  the  months  of  August  and  September  the  blasting  for  the  foun- 
dation of  the  dwelling  was  completed.  The  men's  quarters  and  camp 
buildings  were  erected;  the  material  was  delivered  on  the  pier  and 
hoisted  to  the  site  and  stored.  The  dwelling  and  tower  foundation 
walls  were  built  to  first-story  joists,  and  the  joists  and  under  floor  were 
laid.  The  work  went  on  through  the  summer  and  fall  without  inter- 
ruption. The  tower  and  dwelling  were  finished  in  November.  The 
duplicate  fog  signals  were  erected,  the  fog- signal  house  was  covered 
with  corrugated  iron  on  the  outside,  and  received  two  coats  of  paint. 
The  machinery  was  fitted  up.  The  fog  signals  were  tested  in  Novem- 
ber, and  found  to  work  satisfactorily.  The  station  was  put  in  opera- 
tion on  April  15, 1892.  The  light-house  consists  of  a  two-story  square 
red  brick  building  with  gables  facing  the  southeast  and  west,  and  a 
tower  at  the  southwest  corner.  The  keeper  lives  in  the  building.  The 
tower  is  surmounted  by  a  square  iron  deck  and  standard  fourth-order 
lantern.  The  height  from  the  base  to  focal  plane  is  43  feet  6  inches. 
The  fog  signal  is  about  100  feet  southwest  from  the  light-house.  The 
house  is  one  story  high  and  has  a  pitched  roof.  It  is  frame,  heavily 
sheathed,  and  is  covered  with  corrugated  iron  on  the  outside,  and  with 
plain  iron  on  the  inside.  This  contains  duplicate  fog-signal  machinery, 
locomotive  boilers,  and  10-inch  whistles.  The  water  supply  is  a  fire- 
plug ejector  placed  on  a  small  crib,  located  south  of  the  station  build- 
ings in  the  bay,  and  inside  the  United  States  breakwater. 

To  the  rear  of  the  house^  about  40  feet  distant,  is  an  outbuilding  one 
and  oue-half  stories  high,  with  space  for  the  storage  of  fuel  and  the 
like.  A  tramway  leads  from  the  station  southerly  to  the  shore  about 
330  teet  distant. 

— .  Wat  or  Pats  Pointy  near  Grand  Portage^  Lake  Superior ^  Minne- 
nota. — ^This  point  is  a  headland  with  deep  water  on  each  side  of  it  which 
forms  ft  harbor  of  4'efuge  for  vessels  in  heavy  northwesterly  gales.    Ves- 
sels then  hug  the  north  shore  of  Lake  Superior  and  thus  make  smooth 
and  safe  water.    The  proposed  light-station  will  constitute  both  a  coast 
flight  and  a  guide  into  two  excellent  harbors  which  exist  one  on  each 
side,  namely.  Grand  JPortage  Bay  and  Wauswaugoning  Bay,  of  which 
the  point  is  the  dividing  promontory.    The  harbor  of  refuge  near  this 
point  is  the  only  one  on  the  north  side  of  Lake  Superior.    As  there  is 
none  on  the  Canadian  side,  and  as  it  is  not  expected  that  any  will  be 
constructed  or  lighted  on  that  side  at  an  early  date,  the  refuge  afforded 
by  the  bay  near  Hat  Point  is  almost  the  only  place  into  which  vessels 
can  run  for  «helter  on  the  north  shore. 
It  is  estimated  that  theliglit  and  tog  signal  can  be  established  at  a 
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rost  not  to  ex(*eed  i^la^lKK),  and  it  is  recommended  that  an  appropria- 
tion of  this  amount  be  made  therefor. 

RKPAIBS. 

llepairH,  mon'  or  less  extensive,  were  made  durin$^  the  year  at  the 
followinjc-named  stations: 


1078.  Belle  IhIo,  MUh. 

lOHl.  WiiidmUl  Point,  Mieb. 

t084K  St.  Clatr  FlatA  Canal  (lower), 

Mich. 
1102.  Fort  firatiot,  Mieh. 
1109.  Port  AiiHtin  Kecf.  Mich. 
1120.  Prcmiiie  Iftle,  Mirh. 
ll!)6.  Point  IrmiuoiH.  Mich. 
1139.  (irand  Island,  Mich. 


1147.  Stannard  Bock,  Mich. 
1157.  Eagle  Harbor,  Mich. 
1161.  Portage  Lake  Ship-Canal,  Mich. 
1167.  La  Pointe,  Wis. 

1171.  Superior  Pierhead,  Minn. 

1172.  Dulath  Range  (front),  Minn. 
1175.  Grand  Marais,  Minn. 

1177.  Passage  Island,  |lich. 


OIL  HOUSES. 

On  February  26, 1892,  bids  were  asked  by  advertisement  for  furnish- 
\u^  the  material  and  labor  nec*essary  to  construct  and  deliver  at  the 
Detroit  light-house  dejmt  the  metal  work  required  for  eight  circular 
iron  oil  houses.    The  oil  houses  were  completed  and  delivered  in  April. 

LIGHT  SHIPS. 

JOSJ.  Orosftepoint'C  Light-  Vesnel^  Xo,  10^  Lake  St  Clair^  Michigan, — 
This  vessel  was  thoroughly  repaired  in  the  &11  and  is  now  in  good  con- 
dition. 

— .  Poe4t  Heef  Light-  VcHsd^  Lake  Huron j  near  the  Straits  of  Mack- 
inac, Michigan, — This  dangerous  reef  runs  out  from  the  southeast- 
ern point  of  Bois  Blanc  Island,  and  on  it  many  vessels  have  met  disa^ 
ter.  The  entire  commerce  of  the  Sti\iits  of  Mackinac,  said  in  1890  to 
amount  to  11,222,000  tons  of  freight,  passes  dangerously  near  this  reef, 
and  this  is  particularly  the  iiase  with  vessels  bound  to  or  from  Detour. 
This  is  owing,  in  a  large  measure,  to  the  nearness  o£  the  reef  to  deep 
water  and  to  the  heavy  runs  of  ice  in  the  straits  during  a  large  port4on 
of  the  year.  The  construction  of  a  light-house  on  the  reef  would  be 
costly,  as  it  would  hav(»  to  be  sufficiently  strong  to  resist  the  paah  of 
the  ice.  A  light-ship  would  be  preferable  to  a  light-house  here,  as  a 
light-ship  can  be  shifted  from  place  to  place  within  certain  limit.s,  as 
circumstances  may  require,  and  as  it  can  be  brought  in  and  put  out  of 
commission  and  out  of  expense  while  navigation  is  closed  by  solid  ice. 
The  Board  therefore  recommends  the  placing  of  a  light-ship  of  suitable 
pattern  at  tliis  point. 

It  is  estimated  that  a  suitabh*.  vessel  can  be  provide<l  for  426,00il, 
and  it  is  recommended  that  an  appropriation  of  that  amount  be  made 
therefor. 
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FOa   Sia)!7ALS  OPERATED  BY  STEAM  OB  HOT-AIR  BNaiNES. 

Two  additional  fog  signals  went  into  operation  daring  the  past  year, 
►ne  at  Devils  Island  and  the  other  at  Two  Harbors.  This  increased  the 
lumber  in  the  district  to  20.  As  coal  can  be  advantageously  bought  at 
)xiluth,  Minn.,  authority  has  been  given  to  buy  coal  needed  forthesta- 
iions  near  Duluth,  thus  saving  time  and  transportation.  None  of  them 
except  Outer  Island  were  disabled  during  the  year. 

110J2.  Fart  Qratiotj  Michigan. — This  8-inch  steam  whistle  was  in  op- 
eration some  137  hours,  consuming  about  10  tons  of  coal. 

1104,  Sand  Bea^h  {Harbor  of  Refuge) j  iwrth  main  light,  Michigan. — ^The 
10-inch  steam  whistle  was  in  operation  some  151  hours,  consuming  about 
14  tons  of  coal. 

1109.  Port  Austin  Reef  Michigan. — The  first-claS8  steam  siren  was  in 
operation  some  88  hours,  consuming  about  7  Un\»  of  coal. 

1117.  Thunder  Bay  Island,  Michigan. — This  10-inch  steam  whistle  was 
in  operation  some  280  hours,  oonsumiufi:  about  20  tons  of  coal. 

1120.  Fresque  Isle,  Michigan. — This  10-iuch  steam  whistle  was  in  op- 
eration some  446  hours,  consuming  about  25  tons  of  coal. 

1121.  Spectacle  Reef  Michigan. — ^This  10-iuch  steam  whistle  was  in 
operation  some  278  hours,  consuming  about  10  tons  of  coal. 

1122.  Detour  J  Michigan. — ^This  lO-inch  steam  whistle  was  in  operation 
some  336  hours,  consuming  about  19  tons  of  coal. 

1124.  Cheboygan,  Michigan. — ThislO-lnch  steam  whistle  was  in  opera- 
tion some  405  hours,  consuming  about  28  tons  of  coal. 

1136.  Point  Iroquois,  Michigan. — ^This  10-inch  steam  whistle  wa^  in 
operation  some  421  hours,  consuming  about  32  tons  of  coal. 

1137.  White  Fish  Point,  Michigan. — Tliis  10-inch  steam  whistle  was 
in  operation  some  344  hours,  consuming  about  20  tons  of  coal. 

1143.  Marquette,  Michigan. — ^This  10-inch  steam  whistle  was  in  opera- 
tion some  276  hours,  consuming  about  13  tons  of  coal. 

1146.  Huron  Island,  Michigan. — This  10-inch  steam  whistle  was  in 
operation  some  134  hours,  consuming  about  8  tons  of  coal. 

1117.  Staiinard  RocJc,  Michigan. — This  10-inch  steam  whistle  was  in 
operation  some  134  hours,  consuming  about  11  tons  of  coal. 

1152.  Manitou,  Michigan. — ^This  10-inch  steam  whistle  was  in  opera- 
tion some  355  hours,  consuming  about  26  tons  of  coal. 

1165.  Outer  Island,  Wisconsin. — This  10-inch  steam  whistle  was  in 
operation  some  121  hours,  consuming  about  10  tons  of  coal. 

^167.  La  Pointe,  Wisconsin. — This  10-inch  steam  whistle  was  in 
operation  some  189  hours,  consuming  about  12  tons  of  coal. 

1169.  Devils  Island,  Wisconsin. — This  10-inch  steam  whistle  was  in 
operation  some  12  hours,  consuming  about  1  ton  of  coal. 

^172,  Duluth  front  range,  Minnesota. — This  10-incli  steam  whistle 
was  in  operation  some  226  hours,  consuming  about  15  tons  of  coal, 
9022  L  H 12 
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1177.  Passage  Inland,  MichUjan.—Thi^  lO-incli  steam  vbistJe  was  iij 
operation  Home  309  hours,  consunuDg  al)oat  17  tons  of  coal* 

BTTOYAGB. 

There  are  in  the  district  156  buoys  in  position,  of  the  foUoTOfl 
classes: 

Bell  buoys 

Iron  can,  first-olass  buoys 

Iron  can,  sccon(l-(;laii8  buoys 

Ii-on  can,  third-chiHtt  buoys 

Iron  nun,  lirst-class  buoya 

Iron  nun,  second-c-lasH  buoys 

Cedar  spars,  second  cbiss ^ 

Cedar  spars,  third  cXwrn * 

Two  new  buoys  were  phired  in  i)osition,  a  second-class  can  at  A? 
Detour  entrance  to  the  8t.  Marys  River,  and  a  25-foot  spar  to  mrt 
the  shoal  off  Bhick  liiver,  St.  Clair  River.  No  other  changes  or  addi- 
tions have  taken  place.  The  buoyage  of  the  district  was  satisfiMJtory. 
especially  in  the  St.  Marys  River,  where  the  patrol  steamer  ha**  doae 
its  work  well.  In  the  St.  Clair  and  Saginaw  rivers  the  annoyuig  aad 
often  dangerous  displacement  of  buoys  by  rafts  still  continues.  It  c» 
only  be  prevented  by  stringent  legislation. 

DEPOT. 

Detroit^  Michiiian, — Both  slips  adjoining  the  light-house  depot  wharf 
were  dredged  by  contract.  Some  3,160  cubic  yards  were  taken  froa 
the  east  slip,  deepening  it  3.2  feet,  and  about  4,790  cubic  yards ftoa 
the  west  slip,  deepening  it  4.6(5  feet.  There  is  now  in  each  slip  14  fee* 
of  water  at  mean  stage.  Bids  were  asked  by  advertisement  for  ftr- 
nishing  the  material  required  for  a  lampist  shop,  and  contract  va? 
made  therefor  with  the  lowest  bidders.  The  work  by  day's  labor  w» 
begun  in  April.  The  building  was  completed  and  t^ie  lampist  moved 
from  the  old  building  into  the  new  one  in  June.  The  building  is  a  tiro- 
story  brick  structure  20  by  30  feet,  with  galvanizedkon  cornice  and 
roof  of  asi)haltic  slag.  The  first  story  contains  one  room  for  general 
w(nk;  the  second,  approached  by  circular  iron  stairs,  contains  the  lamp- 
ist shop,  which  measures  18  by  20  feet,  and  a  dark  room  for  photomet' 
rie  work,  8  by  18  feet  in  size. 


TENDEUB. 


The  Mangold, — This  sti^amer  is  in  good  condition.  Xo  repairs  hav^ 
been  required  and  no  changes  were  made  except  as  to  the  enlarging: 
of  her  rndder,  which  has  improved  her  steering  qualities.  JSbe  ras 
constantly  and  usefully  employed  during  the  season  of  navigation,  ^n 
inspection   trii>s,  supplying  light-stations,  coaling  fog-sipal  stations* 
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and  delivering  the  fuel  and  rations  allowed  to  light  keepers.  In  do- 
ing this  work  she  steamed  some  11^200  miles,  and  consumed  about 
687  gross  tons  of  bituminous  coal. 

Th^  Warrington, — ^This  steamer  underwent  general  repairs  during 
the  winter.  The  machinery,  steam  pipes  and  fittings,  and  the  hoisting 
engine  and  pumps  were  thoroughly  overhauled.  During  the  latter 
part  of  April  she  was  loaded  with  material  for  the  conHtrn,etion  of  St. 
Marys  Eiver  range  lights.  She  left  the  light-house  depot  May  3  for  St. 
Marys  River,  and  from  that  date  to  the  close  of  the  year  was  continu- 
ously eniployed  in  delivering  material  and  in  locating  the  ranges, 
assisting  in  the  establishment  of  cribs  for  lights,  and  attending  work- 
ing parties. 

The  Lotus. — The  hull  of  the  launch  being  in  a  leaky  condition,  was 
calked  and  sheathed  with  galvanized  iron,  and  the  wornout  tubes  of 
the  boiler  were  replaced  with  new  ones.  The  Lotm  was  used  for  land- 
ing materials  at  Squaw  Island. 

The  patrol  of  St,  Marys  River, — The  following  recommendation,  which 
was  made  in  the  Board's  last  annual  report,  is  renewed: 

An  appropriation  of  $4,000  was  mado  by  the  act  approved  on  Marcli  3,  1891,  *'  for 
procaring  a  patrol  steamer  for  use  on  the  St.  Marys  River,  Michigan,"  for  the  re- 
placement of  buoys,  marking  the  channel  Unes  in  that  river,  displaced  by  rafts  or 
otherwise  dnring  the  season  of  navigation.  The  Board  thereupon  contracted  for  the 
doing  of  this  work  for  the  sum  appropriated  from  May  1  to  November  30, 1891,  being 
for  the  Ke!i8on  of  navigation  iu  that  year  and  during  May  and  June  of  1892.  It  was 
with  great  difficulty  that  the  Board  was  able  to  indjice  anyone  to  undertake  the 
work  for  the  sum  named,  and  it  was  only  by  allowing  the  contractor  to  do  it  by  any 
of  several  steamers  instead  of  confining  one  steamer  to  the  work  that  it  was  effected. 

The  patrol  was  began  on  May  1,  and  it  haa  proved  to  be  a  satisfactory  means  of 
keeping  the  buoys  in  place. 

The  work  was  so  well  done,  and  it  effected  so  much  in  the  interests  of  the  naviga- 
tion of  this  greatly  crowded  river,  that  the  Board  is  constrained  to  repeat  its  recom- 
^  uiondatiou  of  laat  year  and  to  ask  that  $4,000  be  appropriated  for  procuring  a  patrol 
steamer  for  use  on  the  St.  Marys  River  during  the  coming  year.* 

An  appropriation  of  a  similar  amount  is  needed  to  enable  the  Board 
to  do  like  work  next  year,  and  it  is 'therefore  recommend  that  it  be 
made. 


*  'rhe  appropriation  recommended  in  the  foregoing  paragraph  wa>t  made  in  the 
snnrtry  civil  appropriation  act,  ajiproved  on  August  5,  1892.  A  steamer  wiU  be  em- 
ployed in  patroliiig  this  river  as  soon  aa  practicable. 
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BEl'OKT  OF  THE   LIGHT-HOUSE  BOARD. 


TWELFTH  DISTRICT. 

This  diBtrict  extends  from  the  bouudary  line  between  CaBfomia  »^ 
Mexico  to  the  boundary  between  California  and  Oregon,  a  dislanwsf 
about  800  miles  of  coast  line,  and  embracen  all  the  aids  to  navigations 
the  seacoast,  ba^s,  and  navigable  fItcfs  of  California. 

Inspector. — Commander  Thomas  Perry,  U.  8.  Savj-. 

Engineer. — Maj.  William  H.  Heuer,  Corps  of  Engineers,  U,  3.  ArT 

There  are  in  this  district: 

Llght-housea  and  IlgLtod  beacons,  includiag  3  post  ligbte -      * 

Day  or  unlightad  beaooni ■     *; 

Fog  qignaU  operated  by  steam 

Fogsignala  operated  by  clockwork ' 

Whtetling  boo;B  in  positiou 

Bell  bnojB  inpoaitiim _ 

Otlier  buoy  a  in  position "' 

Steamer  Madroio,  haoj  tender,  and  forsnpply  and  inipection 

The  aids  to  navigation  in  the  twelfth  light-hoose  district  on  i^y 
1,  1892,  are  classified  as  follows: 

First-order  ligbta 

i^ecoad-order  lights \ 

Third-order  lights ' 

Fo  II  rth' order  liglita '' 

Fifth-order  lighU ■* 

I.one  lanterns 

Tubnlar  lanterns ' 


Total.. 


LIGHT- HOUBBS. 

833.  Point  Loma,  entrance  to  San  Diego  Bay,  CaUfornia.~-Av  »re>'^ 
feet  square  was  cemented  for  a  water  shed.  It  was  connected  by» 
pipe  line  with  the  tanks.  At  the  lower  end  of  this  area  aud  on  "" 
sides  of  it  a  concrete  wall  was  boilt  forming  a  basin  capable  of  holding 
12,000  gallons  of  water  in  addition  to  that  In  the  tanks. 

nt,  entrance  to  San  Diego  Bay,  Cal^ort^'^'^^ 
lis  station  were  inclosed  by  light  frame  Btncton" 
lessen  the  evaporation  of  water  and  to  protect  H>* 
Tom  the  eflfect  of  the  intense  heat  WindoirWi) 
[JOt  up  in  the  dwellings,  plank  walks  were  laidt*"' 
jnt  buildings,  and   a  fence  was   bailt  aronnd  t^'* 
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— •  8an  Clemente  Island^  dbout  60  miles  west  of  Point  Loma^  seacoasi 
of  California, — ^The  survey  of  this  island,  in  progress  at  the  time  of  the 
last  annual  report,  was  completed.  It  has  since  been  determined  to 
retain  the  reservation  of  the  entire  island  for  light-house  purposes.  ~     .j^M 

— .  J>€a4fnan  Island^  at  the  outer  end  of  the  jetty  on  the  east  side  of  the  en- 
trance  to  San  PedrO  Harbor^  Calif omia, — ^The  following  recommendation, 
which  was  made  in  the  Board's  last  three  annual  reports,  is  renewed : 

The  port  of  San  Pedro,  or  Wilmington,  is  the  seaport  for  Los  Angeles.  An  enor- 
mous quantity  of  coal,  lumberi  and  general  freight  is  brought  into  this  little  harbor, 
whicli  was  made  by  breakwaters  constructed  by  the  United  States.  Deeply  laden 
ficluioners  discharge  inside  the  harbor,  while  deep-water  ships  discharge  in  to  lighters 
out  in  the  bay.  It  is  neoessafy  to  use  the  tides  in  getting  into  this  harbor,  as  there 
Hre  but  12  feet  of  water  on  the  bar  at  low  tide.  Fogs  prevail  at  all  seasons,  and  it 
is  difficult  to  find  the  entrance  at  night  or  in  foggy  weather.  It  is  recommended, 
therefore,  that  a  harbor  light  and  ibg  bell,  operated  by  clockwork,  be  established 
on  Deadman  Island,  at  the  entrance  to  this  harbor,  at  an  estimated  cost  of  $5,000. 
lliis  small  island  belongs  to  the  Qovemment,  and  is  large  enough  for  the  purpose. 

830.  Point  Sueneme,  entrance  to  the  Santa  Barbara  Channel^  Cali- 
fornia,— ^The  characteristics  of  this  light  were  changed  on  April  15, 
1892,  from  fixed  red  to  occulting  white,  with  an  interval  of  five  sec- 
onds between  eclipses.    The  apparatus  used  is  of  a  new  pattern  de- 
vised by  Maj.  D.  P.  Heap,  U.  S.  A.,  engineer  of  the  third  light-house  dis- 
trict.   Its  operation  is  satisfactory.   The  ownership  of  the  land  desired 
for  a  right  of  way  to  and  from  this  station  having  changed  hands,  it  was 
thought  that  arrangements  might  be  made  to  secure  a  title  for  the  $250 
available.    With  this  end  in  view  the  engineer  of  the  district  visited  the 
station,  laid  out  the  lines  of  the  property  desired,  and  communicated 
with  the  new  owner,  but  without  avail.    The  price  a»ked  was  stlil  ex- 
C€«8ive.    It  was  therefore  decided  that  the  land  be  acquired  by  con- 
demnation, and  the  matter  was  placed  in  the  hands  of  the  United  States 
attorney.    As  the  $250  now  available  will  not  be  sufficient  to  meet  the 
expenses  of  the  suit  and  the  award  of  damages,  it  is  recommended  that 
the  additional  sum  of  $1,000  be  appropriated  for  these  purposes. 

S32.  Point  CoTiception,  entrance  to  Santa  Barbara  Channel,  Califor- 
nia.— Extensive  repairs  were  made.  The  coal  chute  leading  from  the 
top  of  the  hill  to  the  signal  bouses  was  entirely  rebuilt,  and  a  platform 
1^  by  16  feet  in  plan  was  built  at  the  top.  The  barn  wa«  rebuilt. 
The  old  oil  house  was  fitted  up  as  a  dwelling  for  single  keepers.  A 
fence  was  built  around  the  keeper's  dwelling  to  prevent  the  blowing 
out  of  sand,  which  has  been  a  source  of  annoyance  for  many  years.  A 
J^ew  kitchen  chimney  was  built,  and  various  minor  repairs  were  made 
to  the  several  buildings.  One  fog-sign  al  boiler  was  retubed  and  patched  j 
the  condition  of  the  other  was  so  bad  that  it  was  condemned  and  re- 
placed by  a  new  one.  As  one  of  these  boilers  was  new  and  the  other 
noronghly  repaired  last  year,  and  were  both  again  in  a  leaking  condi- 
loiv  from  the  tubes  and  plates  being  pitted  with  small  holes,  it  was 
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evi(h*iit  that  soim*  cauw  otli4*r  tliau  t\w  usual  wi'ur  and  tear  was  to  be 
liN)k(Ml  for.  An  examination  of  the  spring  water  used  showed  the 
prt'senre  of  snlpliurettiMl  hydrofi^en.  This,  if  in  sufticient  quantity,  would 
aiconnt  for  the  roudition  of  the  boilers.  Tlie  matter  is  under carefiil 
inveHti^ation. 

— .  Point  A rguclloy  about  J^  mileH  northwext  of  Pmnt  Conception. nen- 
voaxt  of  Valifoinia, — The  followinpr  reeonunendation,  whieh  appeared 
in  the  Board's  annual  rei>ort  for  the  last  three  years,  is  renewed: 

TIiiM  p<iiiit  in  about  12  iinntiral  miles  to  tin*  northward  ainl  westward  ofPointCon- 
(•«*pti«ni.  It  iw  n'))orte(llo  l>c  one  of  the  fojjjjit'st  places  on  the  Paeilii'  coast.  In  rou- 
hequmrt!  of  the  sharp  h«'nd  in  the  emist,  the  ontlyinj?  roeka,  and  the  almost  constant 
fojj  that  pr»*vailH,  Point  Ari^m-Iio  i»  <»ne  of  the  most  important  points  on  the  coast  at 
'wliirh  a  li^ht  and  fo>;-Hi>fnal  station  shonld  he  established.  Tlio  Vnited  Stat** 
already  owns  tin*  nite  whieli  in  deenn-d  moRt  snitahle  for  tlie  bnildings.  It  is  th^re- 
fnrt'  estimated  that  the  work  ran  be  done  at  a  eost  not  to  exreefl  jfCil.fMM).  and  iris 
ri'connn«-nd(Ml  that  an  appropriation  of  this  anioniit  be  made  therefor. 

s:i3,  ^an  Luin  Obinpo^  near  Port  Harford ^  tteacimHt  of  California.— T\i^ 
landing  wharf  at  this  station  was  stren^jthene^l  and  an  extension  ivst- 
in^c  on  five  piles  l)iju*<*d  to  each  other  and  to  the  old  strurtnre  was  built 
out  8  feet  into  the  bay.  The  land  connection  was  raised  and  the  ap- 
]noach  was  j)i"oterted  by  a  railing.  The  wharf  has  now  a  firontajrt'  ol 
3<4  leet  in  len;^th  by  32.J  feet  in  width.  A  hoisting  derriek,  consisting 
of  a  nnist  boom,  tackles,  and  two  stit!'legs  was  erect<*d  and  l>oat  ste^^s 
were  put  U]).  UeiKiirs  were  made  to  the  conductor  pipes  on  the  dwell- 
ings. 

— .  Point  Buvhon^  about  S  milcft  north trest  from  Point  San  Luis  Obispo, 
California. — The  fi^Howing  recommendation,  which  was  made  i»  the 
Board's  hist  three  annual  reports,  is  renewed: 

'I'his  point  is  in  San  Luis  Obispo  Conntj'  and  is  17  miles  distant  from  the  tovno' 
San  Lnis  Obispo  by  wa^on  roatl  and  trail.  The  nearest  Ii)i:ht-honse  is  Piedras  Hlajjciia. 
alumt  liO  nantical  miles  to  the  northward  and  westward.  The  point  is  proinincut. 
antl  with  its  ontlyinj^  rocks  is  very  danjjerons  to  uavin,ator8  close  inshore  dnriii^  ft 
fo*i,  especially  as  vessels  going  to  and  from  Port  Harftird  make  a  sharp  tnra  jnst  v^flf 
this  point.  It  is  estimated  that  a  light-honse  and  fog  signal  can  be  erecte<l  at  t )ii* 
point  for  $:^1(HK). 

S:V).  Point  kSur^  seacoast  of  California. — A  wooden  fence  wa8  built 
anmnd  the  dwelling  and  some  minor  repairs  were  made.  A  new 
w  histle  bell  and  some  boil(*r  tubes  and  a  smokestack  for  the  hoistiog 
boiler  were  provided.  A  good  road  is  needed  from  the  station  to  t^^ 
county  road.  The  engineer  in  May  selected  a  suitable  route  for  tbis 
road.  A  survey  was  made.  The  work  is  to  be  done  during  the  neAt 
liscal  year. 

SSa.  Point  PinoSj  entrance  to  Monterey  Harbor^  Calif ornia.^T^^ 
water  company  furnishing  water  to  this  station  extended  their  mam 
1,(K)0  feet  nearer  the  station.  This  left  that  length  of  Government  pip'' 
unused.     It  was  therefore  taken  up  and  stored  at  the  light-house. 
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Tlie  foUowiug  recomiiieudation,  which  was  made  in  the  Board-8  an-. 
mal  report  for  the  last  three  years,  is  renewed ; 

The  plot  of  land  owned  by  the  (lovernment  at  this  station  doe»  not  touch  the  aea 
ht  any  point  on  its  boundary  line.  For  convenience  in  lauding  stores  and  snpplieM 
t  is  essential  that  the  United  States  should  own  the  strip  of  laud  between  the  light- 
lonse  lot  and  the  seacoast.  The  owners  have  offered  to  sell  the  land  desired  for 
^,000,  and  the  Board  recommends  that  an  appropriation  be  made  for  it<<  purchase. 

841.  Farallon^  an  the  Southeant  Farallon  Inlet,  off  the  entrance  to  San 
Francis<iO  Bay,  Californuf. — A  hoisting  engine  was  provided,  which, 
with  a  suitable  boiler,  will  soon  be  put  in  position  near  the  landing  at 
the  station.    Various  minor  repairs  were  made. 

845.  AlcatraZj  on  Ahatraz  Island,  San  Francisco  Bay,  California, — 
An  electrical-bell  system  was  put  up  between  the  signal  and  the  dwell- 
ing, and  sundry  slight  repairs  were  made. 

— .  San  Bruno  Channel,  southern  part  of  San  Francisco  Bay,  Califor- 
nia.— The  channel  is  used  by  a  large  number  of  sailing  vessels  loaded 
T^ath  lumber  and  all  manner  of  supplies  for  the  building  operations  in 
progress  in  Soutli  San  Francisco.    A  sufficient  depth  of  water  has  been 
obtained  to  enable  deep-draft  vessels  to  approach  and  unload  at  the 
wharves.     It  is  proposed  to  establish  two  white  signal  lanterns  at  a 
point  indicated.    It  is  claimed  that,  with  the  aid  of  these  lights,  vessels 
will  be  enabled  to  navigate  the  channel  at  all  hours  of  the  mght  instead 
of  anchoring  out  in  the  bay  to  await  daylight,  as  is  now  done.    The 
South  San  Francisco  Land  and  Improvement  Company  has  offered  to 
build  these  lights  at  their  own  exi>ense  provided  the  Light-House  Estab- 
lishment will  furnish  the  lanterns  needed.    As  this  company  had  on 
hand  the  piles  and  pile-drivers  and  all  the  material  rec^uired  for  the 
establishment  of  these  lights,  their  oflFer  was  accepted.    It  is  estimated 
that  it  would  cost  the  Light-House  Establishment  $4()0  to  erect  these 
Wo  beacons.    The  inspector  of  the  Twelfth  Light-House  District  was 
directed  on  June  9,  1892,  to  superintend  the  work  and  to  take  the 
proper  measures  for  lighting  the  stations  when  they  are  accepted.    It 
is  expected  that  the  lights  will  be  in  operation  by  September. 

^47.  Yerha  Buenu  Island,  San  Francisco  Bay,  California. — A  new 
tank  for  the  buoy  depot  was  purchased  and  erected  on  a  brick  founda- 
tion. Repairs  were  made  to  the  hoisting  derrick  on  the  wharf.  A  new 
boiler  for  the  pumi)ing  engine  was  put  in. 

— .  Quarry  Point,  Angel  Island,  San  Francisco  Bay,  Calif  or  nia. — 
Various  petitions  were  received  from  those  representing  marine  inter- 
ests asking  that  a  fog  signal  be  established  at  this  point.  The  passage 
hetween  the  eastern  side  of  Angel  Island  and  Soutliampton  Shoal  is 
quite  narrow.  The  strong  tides  settiug  in  and  out  through  the  Golden 
Gate  have  full  force  on  a  vessel  bound  up  or  down  the  bay,  and  in  the 
^^^^  of  ships  being  towed,  as  so  many  are  past  this  point,  the  set  of 
^     the  current  is  enough  to  make  it  hazardous,  there  being  danger  either 
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i>f  mimiDg  aground  on  Southampton  Shoal  or  Angel  Island.  Anenor- 
nioujti  quantity  of  shipping  anuunlly  passe8  this  imint,  bound  to  and 
from  the  great  grain  wharves  at  Port  Costa,  the  Sac^ramento  and  San 
Joaquin  rivers,  and  Mare  Island  Strait.  Hundreds  of  the  largest  sailing 
ships  are  towed  from  San  FTancisco  to  Port  Costa,  where  they  load 
with  grain  and  are  then  towed  down  and  out  to  sea.  In  this  way  there 
is  more  shipping  x>a8sing  through  these  waters  than  any  where  else  in 
the  district  except  through  the  Golden  Oate.  There  have  be*»n  a  uuin 
iH'r  of  casualties  in  the  vicinity  of  this  point.  Among  many  weretbe 
following: 

The  ferry  steamer  Contra  CostOj  plying  between  San  Francisco  and 
San  Quentin  with  passengers,  ran  ashore  near  California  City. 

The  ship  JS?.  B.  Sutton,  while  being  towed  down  from  Port  Costa,  ran 
ashore  near  Quarry  Point,  Angel  Island. 

The  ship  Eleanor  Margaretjhonud  to  Port  Costa,  ran  ashore  on  Bluff 
Point,  Raccoon  Straits. 

The  ship  MauUden,  while  being  towed  to  Port  Costa,  ran  ashore  on 
Southampton  Shoals. 

Mariners  have  asked  that  Quarry  Point  be  selected  for  the  fog-signal 
station,  because,  to  make  a  start  up  river  in  a  fog,  it  is  necessary  to 
make  Angt»l  Island  to  get  a  departure.  After  careful  examinatioD  tbe 
Board  reached  the  conclusion  that  a  fog  signal  at  this  locality  wooid 
be  a  decided  aid  to  mariners.  In  view  of  the  great  economy  of  estaln 
lishing  and  maintaining  a  large  fog  bell  here  instead  of  a  steam  fog 
signal,  it  decided  in  favor  of  the  former.  It  is  estimated  that  it  will  cost 
$6,000  to  establish  this  fog  bell,  tvnd  it  is  recommended  that  an  appn>- 
priation  of  this  ailiount  be  ma<le  therefor. 

851.  Mare  Island,  entrance  to  Straits  of  Karquine^,  California.—^ 
hand  winch  for  hoisting  supplies  was  erected  and  an  iron  chimney  was 
renewed.  A  dormer  window  was  put  in  the  roof.  A  bathroom  was 
provided  and  hot  and  cold  water  led  into  it  and  into  the  kitchen.  A 
landing  wharf  was  built.  The  approach,  20  feet  wide,  starts  from  the 
southerly  point  of  the  island  and  extends  into  the  bay  128  feet  where 
it  joins  a  T  head  30  by  GO  feet  in  plan,  making  the  outer  end  lif^  f'^^ 
from  the  shore,  in  a  dei)tli  of  water  of  about  8  feet  at  low  tide. 

852.  Roe  Island,  Sui>iun  Bay,  California , — A  windmill  and  pump 
were  placed  on  the  outer  end  of  the  wharf  and  connection  was  made  by 
pipe  with  the  cistern  to  bring  in  a  supply  of  fresh  water.  Thelanttfu 
parapet  was  incased  in  redwood  to  prevent  leakage.  This  island  he* 
ing  subject  to  ov^liow  at  times  of  high  water,  a  levee  3J  feet  high  by  8 
feet  at  the  base  was  built  around  the  reservation.  This  levee  was 
cracked  in  April  by  a  severe  earthquake,  and  it  was  repaired  by  the 
keeper. 

— .  yew  York  Slough,  entrance  to  San  Joaquin  Bivery  Cai(/br«ia.— The 
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loUowing  recommendation,  made  in  the  Board's  last  three  annual  re- 
ports, is  renewed: 

Thia  slough  consists  of  a  short  deep  passage  from  Saisun  Bay,  entrance  to  th^  San 
Joaquin  River,  and  necessarily  has  to  be  used  by  all  steamers,  salliug  vessels,  barges, 
etc. 9  engaged  in  the  great  river  traffic.  The  steamers  of  the  California  Steam  Navi- 
gation Company,  with  three  other  prominent  lines,  besides  other  steamers  and  sail- 
ing craft,  all  nse  the  slongh  passage.  As  there  are  no  lights  there  are  unavoidable 
accidents  at  night,  and  there  have  been  frequent  accidents  in  fog.  The  Board  has 
placed  post  lights  in  the  slough  as  a  temporary  exx>edient,  but  these  have  proved 
inefficient.  It  is  therefore  recommended  that  the  proper  steps  be  taken  for  placing 
a  light  and  a  fog  signal  here,  and  the  cost  is  estimated  at  $10,000. 

— .  Bodega  Head^  heticeen  Point  Arena  and  Point  Reyes  Ught-statmis, 
seacoast  of  California. — ^The  following  recommendation,  made  in  the 
Board's  last  three  annual  reports,  is  renewed: 

It  is  recommended  that  a  fog-signal  station  be  established  at  Bodega  Head,  coast 
of  California,  a  point  18i  miles  to  the  northward  of  Point  Reyes  and  49  miles  to  the 
aonthward  of  Point  Arena.    The  stretoh  of  coast  between  Point  Reyes  and  Bodega 
Head  is  the  scene  of  many  wrecks,  due  to  foggy  weather  and  uncertain  curreuts. 
Vessels  coming  down  from  the  north,  bound  to  San  Francisco,  pass  close  enough  to 
Point  Ar^ia  to  either  see  the  light  or  to  hear  the  fog  signal  there  and  take  a  new  de* 
parture  for  Point  Reyes.    The  coast  line  is  generally  straight  as  far  down  as  Bodega 
Head;  a  fog-signal  station  at  this  point  would  give  sufficient  warning  to  vessels 
which  have  unconsciously  got  in  there  to  enable  them  to  haul  out  in  time  to  weather 
Point  Reyes.    It  would  be  a  great  aid  to  vessels  going  into  Bodega  and  Tomales 
hays,  as  weU  as  to  those  going  into  the  landings  and  lumber  chutes  immediately 
above  Bodega.    Owing  to  the  coniiguration  of  the  land  and  other  causes,  it  is  ex- 
tremely difficult  to  hear  the  Point  Reyes  signal  anywhere  to  the  northward  of  the 
point.    Fog,  accomi)anied  by  northwest  winds,  varying  from  fresh  to  strong  in  force, 
prevails  above  Point  Reyes  during  about  nine  months  of  the  year.    The  currents  are 
uncertain  in  direction  either  up  or  down  the  coast,  and  seem  to  be  due  to  causes  which 
exist  far  to  the  north.     It  has  been  noticed  that  indrafts  prevail  off  the  indenta- 
tions in  the  coast,  and  the  current  close  inshore  runs  in  an  opposite  direction  to  what' 
it  does  outside  the  headlands.    The  water  is  usually  so  deep  in  the  regular  routes  up 
and  down  the  coast  that  little,  if  any,  use  is  made  of  the  hand  lead.    A  fog  signal  at 
this  locality  would  therefore  be  of  great  benefit  to  mariners,  and  a  small  light  would 
also  be  of  much  service,  at  little  additional  expense,  as  there  is  a  stretch  of  unlighted 
territory  about  68  miles  in  length  between  Point  Reyes  and  Point  Arena.    The  Gov- 
ernment owns  no  land  at  Bodega;  but  2  or  3  acres  would  be  sufficient  for  the  station, 
and  could  probably  be  bought  for  $1,000.    An  engine  house,  such  as  is  being  con- 
structed at  San  Luis  Obispo,  with  duplicate  steam  fog-signal  whistles,  and  two  sin- 
gle dwellings  for  the  keepers,  one  to  have  a  tower  for  the  light,  us  at  San  Luis 
Obispo,  the  other  for  the  assistant  keeper,  similar  to  the  new  one  designed  for  Point 
Loma  light-station,  with  coal  shed,  oil  house,  outhouses,  ot«.,  will  probably  suffice 
to  establish  the  station.    These,  it  is  estimated,  will  cost  $30^000^  and  it  is  recom- 
mended that  an  appropriation  of  this  amount  be  made  therefor. 

857.  Point  Arena,  seacoast  of  California. — One  of  the  fog-signal  boilers 
was  repaired,  a  new  boundary  fence  was  built  and  the  gates  repaired, 
the  electrical-bell  system  was  put  in  good  order,  a  new  storage  shed 
and. two  new  tanks  were  erected  on  brick  foundations,  and  extensive 
repairs  were  made. 
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.s.>.  Cti/H  Mnithn  iho,  Hvuruunt  of  Cah/nniia, — The  road  leading  from 
the  <-oiinty  road  to  this  station  is  in  bad  t-ondition.  For  several  years 
this  |»ieee  of  mad,  a  little  more  than  a  half  mile  in  len^^li,  ha^  l>eeQ 
ahi)or<4t  ininassahle.  It  is  with  jrreat  ditlienlty  and  at  excessive  cost 
that  teams  can  he  hired  to  liaul  supplies  to  the  station,  and  all  because 
of  tliis  short  pieee  of  ba<l  road.  Repairs  are  made  annually,  bat  the 
jirade  is  so  steep,  the  rainfall  is  so  heavy,  and  landslides  are  so  fre- 
<iueiit  that  it  is  praetically  iiii]K>8sib]e  to  maintain  this  road  in  fair 
t ravelin;^  eonditit»n  with  any  reasonable  expenditure  of  money.  Sur- 
vt^ys  for  a  i»raetieable  roa<l  to  rea<*h  the  station  were  made.  Some 
1,1-0  feet  of  the  pro]>ose(l  new  road  are  over  private  land,  the  owner  of 
whieh  offers  to  eonvey  the  ri^ht  of  way  to  the  United  States. 

The  followinj;  statement,  made  in  the  Board's  last  annual  reiK>rt,is 
repi*at4'd: 

The  rnail  Iradinr;  from  tho  touiity  mad  to  this  station  is  iu  bad  eonditiou.  For 
Hi'vcrul  years  this  pine  of  road,  a  little  more  than  a  half  mile  in  length,  wa«  aliuofit 
im])aHHnhl«>,  and  it  ih  only  with  fi^rent  «lithfulty  and  at  an  excessive  co8t  that  teams 
«'an  he  had  to  transport  8up]dic8  to  the  station^  and  all  in  eont*e4jnencc  of  tlii<  litth- 
pi»*oe  of  bad  road.  Kepairs  ari»  made  annually,  but  the  grade  is  so  steep,  the  raiu- 
fall  HO  heavy,  and  landsliib's  so  frecpient  that  it  is  pntctieally  impossible,  at  anyrea- 
H<)nable  expenditure  of  money,  to  maintain  this  roail  in  even  a  fair  traveling  condi- 
tion. Surveys  for  a  practicable  road  to  reach  the  station  were  made.  Some  1,120 
feet  of  the  pn)i>owd  new  road  are  over  land,  the  owner  of  which  oti'ers  to  eonvey  the 
rijiht  of  wav  to  the  United  States. 

The  following  recommendation  was  made  in  the  Board's  last  thrt*e  annaal  re- 
jiortK : 

•'There  is  no  practicable  means  of  conmmnication  between  the  eouutj' road  and 
the  Kglit-station.  A  good  wagon  road  abont  a  half  mile  long  lias  been  laid  out;  b"t 
it  is  found  that  while  aliout  1,500  feet  of  its  length  is  on  the  Government  reservation 
some  1,120  fe«*t  are  on  private  property.  The  owner  ofters  to  wdl  the  right  of  way. 
25  feet  wide  <iver  this  strip,  for  .f25.  The  coat  of  making  the  road  will  l>e  about  $5(X). 
The  amount  of  the  cost  of  making  an  examination  of  the  title  and  other  legal  ex- 
l»en8ea  must  be  provided.  It  is  therefore  recommended  that  an  appropriation  of 
jfl,(XK)  be  made  for  the  purchase  of  the  right  of  way,  for  the  legal  expenses  of  so 
doing,  and  for  building  the  road.'' 

All  api)roi>riation  of  )!<5()0  was  made  by  the  snndry  civil  act,  ai>proved 
on  August  5,  181>2,  but  it  is  insuflicient.  An  additional  appro] niation 
of  $aO()  is  needed  to  enable  the  Board  to  do  the  work,  and  it  is  re(?oni- 
meiided  that  tliis  amcmiit  be  appropriated  therefor. 

S:')!*.  Jlvmboldt,  entrance  to  llnmbohJf  Bay^  Calif ornm. — The  suit 
brought  to  obtiiin,  by  eondenination,  title  to  the  land  needed  for  the 
reestablishment  of  this  station  on  Table  Bluff  was  withdrawn  and  a 
compromise  was  made  with  tlie  owner  whereby  the  United  States  se- 
{•ured  for  82,220  S(»me  10  acres  of  land,  together  with  the  right  to  tiike 
water  from  an  adjacent  spring.  Plans  and  specifications  for  the  new 
structures  were  made  and  advertisements  were  published  asking  bidn 
for  the  work.    The  bids  were  opened  March  21,  1892,  and  contract 
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^was  made  for  the  buildings,  $16,049,  and  for  the  ironwork,  $845.  At 
tbe  close  of  the  ftscal  year  the  lantern  was  completed  and  accepted. 
"Work  on  the  buildings  was  begun  in  May,  but  little  progress  was  made. 
The  coal  shed  has  been  put  up,  and  it  will  be  used  as  (luarters  tbr  the 
\vorkmen.  The  materials  were  hauled  to  the  site,  and  a  portion  of  the 
cellar  walls  was  jynt  ny.  No  work  of  importance  was  done  at  the  old 
Rtation  save  some  repairs  to  one  of  the  fog  signal  boilers. 

— .  Punta  Qorda,  between  Shelter  Cove  and  Cape  Mendocino^  sea^oast 
of  CaUfornia. — ^The  following  recommendation,  which  was  made  in  the 
Board'sJast  three  annual  reports,  is  renewed: 

Between  Shelter  Core  and  Punta  GorUa  there  are  Heveral  dangerous  suiikeii  rocks 
off  the  shore  that  add  to  the  hazards  of  navigation.  In  ordinary  dark  nights  the 
overhanging  mountains  keej^the  shore  line  in  dark  shadow  and  confute  t ho  bent 
navigator  as  to  his  distance  from  shore,  so  that  it  is  impossible  to  make  out  this  high 
rounding  point,  either  from  the  south  or  from  the  north.  Moreover,  from  reports 
made  to  the  Coast  and  Geodetic  Survey,  it  appears  that  little  is  known  a.s  to  the  cur- 
rents of  this  part  of  the  coast.  The  conclusion  is  reached,  therefore,  that  the  inter- 
ests of  commerce  and  navigation  require  that  a  light  and  fog  signal  be  establis4ied 
at  or  near  Punta  Gorda,  Cal.     It  is  estimated  that  the  work  will  cost  $40,000. 

862.  St.  George  Reef,  North  west  Seal  Bocl-^  seacoaM  of  Calif ornia, — 
There  will  be  found  in  an  appendix  to  this  volume  an  interesting  de- 
scription by  Mr.  A.  Ballantyne,  superintendent  of  ronstruetion  of  the 
Northwest  Seal  Eock  Light-Station,  California,  of  the  early  history, 
annual  progress,  and  many  incidents  and  facts  ccmnected  with  tliis 
work.    There  have  been  prepared  from  the  office  records,  also,  tabu- 
lated statements  showing  in  detail  the  cost  of  its  different  parts.    The 
work  was  commenced  in  1883  and  it  was  completed  in  1891.    The  long 
time  required  for  its  construction  and  completion,  together  with  the 
-  incidental  expenses,  were  due,  in  a  great  mcixsure,  to  inadequate  appro- 
'  priations.    The  stone  in  the  structure  was  (juarried  from  granite  bowl- 
ders found  on  Mad  lliver,  near  Humboldt  Bay,  nearly  IIH)  miles  from 
the  Hght-house  site.    These  had  to  be  dug  up  and  broken  up  into  suit- 
able sizes.    The  larger  pieces,  which  were  used  for  dim'ension  stones, 
were  sent  to  the  yard  at  the  entrance  to  Humboldt  Bay,  where  they 
were  dressed.    Each  stone  was  cut  by  a  gauge  to  fit  the  space  it  was  to 
occupy  in  the  finished  structure.    It  was  then  marked  with  its  number 
and  a  record  was  made  of  the  time  used  in  dressing  it  and  of  the  name 
of  the  person  by  whom  dressed.    The  stones  were  dressed  so  as  to  be  laid 
with  three-sixteenths  inch  joints.     When  a  course  of  stone  was  dressed 
it  was  shipped  to  the  site  by  the  steamer,  which  would  be  moored  as 
close  as  practicable  to  Xorthwe^st  Seal  Rock.     Each  finished  stone,  av- 
era^ng  in  weight  about  2J  tons,  was  then  placed  in  a  rope  netting, 
attached  simultaneously  to  the  derrick  on  the  steamer  and  to  that  on 
the  structure,  and  it  was  thus  landed.    By  this  method  of  handling  the 
stone  none  of  them  were  si)alled  or  chipped,  and  when  the  last  stone  of 
each  course  was  slipped  into  place  the  joints  on  each  side  of  it  were 
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found  to  be  just  three-sixteenths  inch  thick.     The  face  of 

composed  of  1,339  of  these  dressed  dimension  stones,  and  itisbdiem 

that  no  finer,  more  substantial,  or  more  accurately  fitting  stoDem 

can  be  found  in  the  United  States.    The  credit  for  this  exceDentfrt 

is  due  to  Mr.  David  Chalmers,  foreman  of  the  stonecutters.  The  credit 

for  the  quarrying  is  due  to  Mr,  Thomas  W.  Brown.     The  credit  to  fe 

^^eiieral  excellence  of  the  whole  work  is  due  to  Mr.  A.  Ballantyne, the 

superintendent  of  construction.    Each  of  the  above  iiamed,  togetbff 

with  nearly  all  the  laborers  employed,  remained  by  and  with  the  wos 

fix)m  its  beginning  to  its  end.    The  work  wa«  commenced  in  13S3  andit 

.was  continued  under  the  direction  of  Capt.  A..H.  Payson,  lateof  tiie 

Corps  of  Engineers,  U.  S.  Army,  until  the  latter  part  of  1887.  Itwa* 

completed  in  1891.    The  lens  is  now  on  its  way  to  California,  and  it  vili 

probably  be  erected  in  July,  1892.* 

BEPAIBS. 

During  the  fiscal  year  repairs  and  renovations,  more  or  le49S  exten8i^e> 
were  made  at  the  following- named  stations: 


829.  Point  Fcrmin,  Cal. 
831.  Saiita  Barbara,  Cal. 
834.  Piedras  Blauca«,  Cal. 

837.  Santa  Cruz,  Cal. 

838.  Afio  Nuevo  Island,  Cal. 

839.  Pigeon  Point,  Cal. 


840.  Point  Montara,  Cal. 
842.  Bonita  Point,  Cal. 
844.  Lime  Point,  Cal. 
856.  Point  Reyes,  Cal. 

860.  Trinidad  Head,  CaL 

861.  Crescent  City,  CaL 


LIGHTSHIPS. 


871,  Oolumhia  River  Light-  Vessel,  No.  50.— Aw  appropriation  of  W^O 
was  made  by  the  a<jt  of  March  2,  1889,  for  building  a  light^vessel  to 
mark  the  bar  at  the  mouth  of  the  Columbia  River,  Oregon.  Plans  and 
specifications  for  the  vessel  were  prepared,  and  due  advertisement  was 
made  for  bids.  But  it  was  found  on  opening  them,  that  the  lowest, 
aaamg  to  it  the  cost  of  outfitting  and  supplying  the  vessel,  exceeded  the 
appropnation.  An  additional  appropriation  of  $10,000  having  bean 
Td  v.tf?«  '!''^'^  ^^^"  appropriation  act,  approved  on  August  30,  I8», 
tir^lTT  ^"t  ^^^"  ''''  ^^^  ^^''  Theywere  opened  Febroiiry^ 
lowit  bWdi?  """"l  T  """^  ""^^^  ^^  ^^^^^  ^^  1891,  for  f  60,150  with  the 
d^ected^^^^^^^^^  ''VT^'  ^^«  ^  ^^  built  in  San  Francis;),  theBoarf 

the  twelfthlh^^^^^^^  "^^^^  ^^^  direction  of  the  inspector  of 

and  angles  fofth^sZ     '''^^^^^     ^^^  ^^^^^«  fo,.  the  steel  plates,  beafl^ 

turers^establishmentr  TT  u""  "materials  were  made  at  the  mannft^ 
ance  of  the  steeL  the  n,«!l?.*'?**'^^^^Pl^tion  of  the  tests  and  the  accept 
--7:^ l^^^e^enal  was  shipped  to  San  Francisco.   Workon 

ihe  station  waa  liithted  „..  *i. — : 

°"  th«  night  of  October  20,  1892,  for  the  fl«t  tin* 
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the  vessel  was  somewhat  delayed  at  first  by  the  nonarrival  of  juaterial 
from  the  East,  but  the  work  was  pushed  with  dispatch,  so  that  when  the 
vessel  was  launched  she  waa  about  complete  in  all  particulai^s.  A  fresh- 
water distilling  apparatus  was  provided.  The  eight  tanks,  containing 
4,000  gallons,  can  now  be  filled  with  two  day's  running  of  the  distilling 
apparatus,  which  gives  a  supply  of  excellent  water  for  drinking  pur- 
poses and  ship's  use  sufficient  for  six  weeks.  Two  water  tanks  were 
placed  in  the  afterhold.  Six  tanks  are  in  the  forehold.  The  light-^hip 
was  successfully  launched  at  PotrcFO,  San  Francisco,  on  March  26, 1892. 
The  vessel  was  then  warped  into  the  dock,  and  the  work  commenced  of 
taking  on  board  anchors,  chains,  and  articles  of  outfit.  The  light-house 
tender  MadranOj  with  ftiel,  rations,  oil,  and  supplies  from  Yerba  Buena 
depot,  remained  by  the  ship  until  her  departure,  stowing  away  the  out- 
fit and  supplies,  and  assisting  in  various  other  ways.  On  Saturday, 
April  2, 1892,  the  light-ship  was  towed  from  San  Francisco  to  Astoria, 
Oregon,  where  she  arrived  in  good  order  on  April  5, 1892. 

DAY  OR  ITNLIGHTED  BBAGONS. 

The  day  beacons  were  paintcjcl  and  repairs  were  made,  where  neces- 
sary, by  the  crew  of  the  tender.  Beacon  Ko.  7,  San  Diego  Bay,  was 
rebuilt,  a  single  pile  being  substituted  for  the  old  four-pile  beacon. 

Beacons  established. 

Beacons  IN^os.  1,  3,  5,  7,  and  9,  Bucksport  Channel,  Humboldt  Bay, 
California,  on  August  28,  1891. 

Beacons  discontinued. 
Beacon  No.  12,  San  Diego  Bay,  California,  on  August  1, 1891. 

FOG  SIGNALS  OPEEATBD  BY  STEAM  Oft  HOT- AIR  ENGINES. 

832.  Point  Conception^  California. — ^The  12-inch  steam  whistles,  in 
duplicate,  were  in  operation  some  281  hours,  and  consumed  about  36 
'  tons  of  coal. 

838.  San  Luis  Obispo,  California. — The  10-inch  steam  whistles,  iix 
duplicate,  were  In  operation  some  1,406  hours,  and  consumed  about  82 
tons  of  coal. 

835.  Point  S'lir,  California. — The  12-inch  steam  whistles,  in  duplicate, 
were  in  operation  some  1,317  hours,  and  consumed  about  101  cords  of 
wood. 

838.  Am  Nuevo  Island,  California. — The  12-inch  steam  whistles,  in 
duplicate,  were  in  operation  some  829  hours,  and  consumed  about  63 
tens  of  coal. 

839.  Pigeon  Point,  California. — This  signal,  consisting  of  one  10-inch 
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and  one  12-incli  steam  whistle,  was  in  operation  some  851  hours  audcofr 
snmed  about  72  cords  of  wood. 

t(i(K  Point  ^fontara,  CaUf&rnia.— The  12-inch  steam  whistles,  in  du- 
plicate, wei-e  in  operation  some  1,011  hours  and  consumed  ah<mt  IW 
cords  of  wood. 

811.  FaraUon,  Cdli/ornia.— The  first-class  steam  siren,  in  duplicate, 
was  in  operation  some  924  hours  and  consumc^d  about  64  tons  of  coal. 

812.  Bonita  Point,  California.— The  fii'st-class  steam  sireu,  in  dqiR- 
cate,  was  in  operation  some  1,430  hours  and  consumed  about  99  tonsoi 

coal. 

814.  Lime  Point,  Calif omi<i.— The  12  inch  steam  whistles,  in 'diipli 
cate,  were  in  operation  some  1,033  hours,  and  consumed  about  92  tcJDS 

of  coal. 

847.  Yerba  Buena  Island,  California.— The  10-inch  steam  whistles,  is 
duplicate,  were  in  operation  some  146  hours,  and  consumed  about  U 
tons  of  coal. 

8d0.  East  BrotUr  Island,  CaHfornia.— The  12-inch  steam  whisfle 
was  in  operation  some  177  hours,  and  consumed  about  13  tons  of  coaL 

856.  Point  Reyes,  California.— The  12  inch  steam  whistles,  in  dupli- 
cate, were  in  operation  some  1,824  hours,  and  consumed  about  139  tons 
of  coal. 

857.  Point  Arena,  California. — The  signal,  consisting  of  one  lOmcli 
and  one  12-inch  steam  whistle,  was  in  operation  some  dl5  hours,  and 
consumed  about  119  cords  of  wood. 

859.  Humboldt,  California.— Thi^  signal,  consisting  of  one  lOi^A 
and  one  12-inch  steam  whistle,  was  in  operation  some  1,177  hoiu^  an 
consumed  about  112  cords  of  wood. 

86.2.  St.  George  Reef,  California.— The  12-ineh  steam  whistles,  indupli 
cate,  have  been  operated  some  139  hours  since  the  time  of  their  esuw>^ 
lishment,  December  1,  1891,  consuming  about  13  tons  of  coal. 

The  length  of  time  fog*i)revailed  throughout  this  entire  district  from 
August  to  D<^cember,  1891,  is  without  precedent.  The  season  was  un- 
usually mild,  with  little  or  none  of  the  strong  trade  winds,  which  usually 
blow  every  day  from  noon  till  sunset,  during  the  summer  uionft^^- 
Hence  the  fogs  hung  along  the  coast  line  with  a  peculiar  tenaci^- 
Mvery  fog  signal  in  the  district,  except  that  at  Point  Arena,  wa#  i" 
oi>erati()n  a  greater  number  of  hours  than  during  the  previous  y^^' 
This  resulted  in  an  increased  expenditure  of  fuel  and  a  consequent  in- 
<-rease  in  the  (expenses  of  tlie  tender  for  transportation.  The  signals 
yere  in  operation  last  year  some  13,520  hours  on  a  consumption  of  al^^^^ 
•^90  tons  of  coal  and  508  cords  Of  wood,  while  during  the  previous  ye»^ 
thoy  ^vere  in  operation  some  9,958  hours,  with  an  expenditure  of  a^^^ 
^^A  tons  of  coal  and  436  cords  of  wood. 
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BUOYAGE. 

The  buoyage  of  this  district  iw  in  excellent  condition,  and  every  buoy 
i»  in  it8  pla4*e.     A  bell  buoy  wa«  placed  on  July  22, 1891,  to  mark  tem- 
porarily tlie  wreck  of  the  Palet<tiney  near  San  Francisco  Bar.    The 
wreck  was   removed  by  blasting  •  on  September  19  following,  when 
the  buoy  was  discontinued.    The   work   wa«   done  effectively  and 
lett  nothing  to  interfere  with  safe  navigation.    The  least  water  now 
over  the  wre(»k  is  10  fathoms.    The  Souza  Rock  bell  buoy,  near  Port 
Harford,  broke  adrift  in  September,  owing  to  the   pennant  having 
rusted  through.    The  tender  was  sent  down  two  days  later  to  place  a 
new  buoy  and  rei^overed  the  old  one.    The  Ave  second-class  spar  buoyK 
inside  the  Training  Walls  in  San  Antcmio  Creek,  at  the  entrance  to 
Oakland  Harbor,  were  removed  November  2, 1891,  as  they  were  no 
longer  required  aK  aids  to  navigation,  owing  to  the  dredging  of  the 
channel  by  the  United  States  engineers.    The  usual  channel,  in  fact 
theonly  channel  known  until  within  the  past  year,  followed  by  vessels 
entering  Humboldt  Bay,  California,  bound  to  Eureka,  was  around  No.  1 
Buoy,  uj)  past  N'os.  3,  2,  and  4,  by  the  light-house  Avharf,  and  so  up  to  the 
city.    A  x>ai't.ially  carried  out  engineering  project  to  deepen  the  water 
on  the  bar  by  building  a  jetty  from  the  south  spit  directly  out  towards 
the  bar  had  so  confined  the  ebb  and  flow  of  the  tides  that  the  north 
spit  was,  being  rapidly  washed  away  and  was  depositing  its  sands  in 
the  west  channel,  so  that  it  was  threatening  to  cut  off  sea  going  ves- 
sels of  even  moderate  tlraft  from  getting  to  Eureka.    Those  interested 
in  the  commerce  of  this  place  were  alarmed.    Fortunately  at  this  time 
it  was  discovered  that  a  new  channel  was  being  cut  through  across  the 
narrow  neck  of  sand  opposite  Bucksx>ort,  which  has  since  developed 
into  a  good  practicable  channel,  admitting  vessels  drawing  15  feet  of 
water,  while  the  old  west  channel  at  best  tides  had  not  more  than  10 
feet    The  ultimate  design  of  the  engineering  scheme  for  the  improve- 
ment of  the  bar  included  the  building  of  a  jetty  out  from  the  north 
spit  as  well  as  from  the  south,  but  the  north  one  was  not  to  be  con- 
structed imtll  the  south  was  well  out  towards  the  bar.    Owing  to  the 
injury  to  the  west  channel  work  was  at  once  commenced  on  the  north 
j^tty,  and  the  dei>osit  of  sand  will  probably  cease. 

When  these  jetties  are  both  finished  there  is  little  doubt  but  that 
tliere  will  be  a  good  depth  of  water,  not  only  on  the  bar  but  all  th(» 
way  to  Eureka.  As  it  was  probable  this  east  or  Bucksport  channel 
would  improve  and  become  the  better  one  of  the  two,  it  was  marked 
^^  August  28,  1891,  with  horizontal- striped  third-class  nun  buoys 
placed  at  each  end  of  the  channel,  and  five  single-pile  black  beacons 
Witween,  numbered  with  odd  numbers  successively  from  one  to  nine, 
i^uminary  examinations  were  made  and  temporary  works  were  erected 
0  guide  vessels  in  and  out,  as  the  shipping  men  were  obliged  to  lighter 
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tlicir  (cargoes  to  the  entrance  by  the  west  channel.  As  the  old  w€*>t 
channel  has  closed  up,  so  far  as  navigation  is  concerned,  since  ihese 
new  aids  were  established,  buoys  Nos.  3,  2,  and  4  have  been,  removed 
and  discontinued.  There  was  difficulty  in  keeping  the  two  8x»ar  baopi 
in  position  on  the  outer  edge  of  Humboldt  Bar,  owing  to  their  exposed 
location  almost  in  the  breakers,  bu{  the  contractor  for  the  Humboldt 
buoyage  replaces  them  promptly  and  recommends  their  retention,  aii 
mariners  state  that  they  could  better  dispense  with  all  other  aidft  in 
that  locality  than  with  these  spars. 

The  Noonday  Eock  bell  buoy  went  adrifb  on  December  12,  1891^  and 
was  picked  up  by  the  tug  Monarch  4  miles  southwest  of  the  South  Far- 
allon  Island,  towed  to  San  Francisco,  and  delivered  at  the  buoy  depot 
at  an  expense  of  9150.  The  Madrono  was  laid  up  for  repairs  at  the 
time  and  it  was  therefore  impossible  to  replace  it  immediately.  Caa- 
tionary  notices  to  mariners  were  promptly  issued,  and  the  first  available 
day  after  the  tender  was  able  to  raise  steam  the  buoy  was  replaced  850 
yards  WSW.  |  W.  from  the  rock.  This  buoy  was  bettered  by  building 
it  up  one  additional  course  higher,  so  that  sufficient  bjioyancy  wa^ 
8e<?ured,  to  enable  it  to  hold  up  a  seven -eighths-inch  chain  16  fathoms 
long  in  place  of  the  wire  pennant  formerly  used,  where  a  2-inch  chain 
could  be  shackled  to  take  the  chafe  of  the  bottom.  The  buoy  floated 
higher  and  better  than  any  bell  buoy  ever  before  placed  in  this  exposed 
position,  but  in  the  short  period  of  two  and  a  half  months  the  2-inch 
chain  had  chafed  entirely  through.  It  was  therefore  found  impracti- 
cable to  place  the  buoy  nearer  this  danger  than  850  yards,  on  account 
of  the  pinnacle  rocks  surrounding  it.  The  enlarged  buoy  is  a  great 
improvement  over  the  others,  and  by  placing  it  farther  away  from  the 
rock,  it  is  confidently  expected  that  the  difficulty  of  keeping  it  in  posi- 
tion will  have  been  overcome. 

On  March  17, 1892,  the  keeper  of  Point  Conception  light-station  tele- 
graphed that  the  Point  Arguello  whistling  buoy  was  adrift  12  miles 
west  of  that  station  j  the  Madrono  started  south  with  a  new  buoy  and 
on  the  20th  placed  it  in  position.  The  old  buoy  was  found  near  San 
Miguel  Island,  Santa  Barbara  Channel,  and  was  recovered  by  the  ten- 
der. The  keeper  of  Piedras  Blancas  light-station  telegraphed  in  April 
that  the  whistling  buoy  off  his  station  had  parted  it«  moorings,  and 
that  he  had  employed  men  to  go  after  it  and  to  anchor  it  securely. 

The  tender  Madrono  was  at  once  sent  south  with  another  buoy,  which 
was  placed  in  position  on  April  22,  and  the  old  buoy  was  recovered 
without  difficulty.  The  Board  has  authorized  the  placing  of  five  fourth- 
class  spar  buoys  to  mark  the  entrance  to  the  channel  known  as  Alviso 
Slough,  being  the  head  waters  of  the  Bay  of  San  Francisco;  these 
buoys,  with  the  necessary  moorings,  are  in  readiness  at  the  depot  and 
will  be  placed  in  position  as  soon  as  the  tender  can  be  spared  for  this 
duty,  when  due  notice  of  their  establishment  will  be  given. 
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OTHER  BUOYS  IN  POSITION. 

San  Diegco  Bay 8 

San  Pedro  Bay 2 

San  Luis  Obispo  Bay 2 

Ksteros  Bay 4 

San  Simoon  Bay 1 

ICalfmoon  Bay 3 

Sau  Francisco  Entrance 8 

San  Francisco  Bay 11 

Sau  Pablo  Bay 7 

Bnisun  Bay 18 

K«l  Elver  Bar 1 

Mnniboldt  Bay 9 

Crescent  City  Harbor • 1 

Total 75 

Buoys  discontinued,  no  longer  neoessary:  Oakland  Harbor,  five  spar 
buoys,  November  2, 1891  j  Humboldt  Bay,  buoys  Nos.  3,  2,  and  4,  May 
18, 1892. 

DEPOT. 

Yerba  Bv^ena  Island^  Galifornia, — During  the  past  year  a  new  water 
tank  was  built  with  a  capacity  of  about'1,200  gallons  and  the  old  tank 
was  taken  down.  New  gear  and  pinion  wheels  were  furnished  the  der- 
rick. A  small  Khed  was  built  over  the  hoisting  engine,  used  for  haul- 
ing the  boats  up  on  the  ways.  A  small  barn  was  built  back  of  the 
storehouse.  All  the  buildings  are  well  painted  or  whitewashed,  and 
are  in  a  good  state  of  preservation.  The  coal  sheds  are  used  only  for 
the  storage  of  mineral  oil,  etc.,  as  the  fuel  is  now  obtained  by  contract 
in  Sau  Francisco.  The  wharf  is  not  in  good  condition,  many  of  the 
~  piles  being  eaten  off  by  the  shipworm,  and  some  of  the  planking  needs 
renewing. 

TENDERS. 

The  Madrono.—^Thi^  steamer  was  actively  employed  in  the  buoyage 
of  the  district  transx>orting  supplies  and  on  inspection  trips.  She 
changed  or  replaced  78  buoys,  cleaned  and  painted  16,  repaired  and 
painted  8  beacons,  landed  550  tons  coal  at  19  different  stations;  de- 
livered supplies  to  33  stations;  conveyed  the  inspector  to  nearly  all 
the  stations  in  the  district,  making  116  inspections  during  the  year. 
In  doing  this  she  steamed  some  6,710  miles  upon  a  consumption  of 
about  t70  tons  bituminous  coal.  The  crew  were  employed  at  the  depot 
some  2,406  hours  during  the  year,  and  the  vessel  was  laid  up  58  days 
for  necessary  repairs  to  boilers  and  engines.  On  January  21, 1892, 
the  Madrono  was  docked  and  her  bottom  was  thoroughly  cleaned 
and  painted  with  a  mixture  of  red  lead  and  white  zinc,  which  is  found 
to  give  better  results  than  the  antifouUng  compounds. 
I  9022I.H 13 
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Madrono's gietim  lauMch.— On  JaiiiuirA-  'Jit,  18!C_',a  «mlra<t  vavnii 
al  a  wrat  of  ♦l'.OOU  fur  biiiJdiug  a  steam  lauoeb.  I'lion  it*  rompleft' 
it  watt  H«bjeL-t«d  to  tlmrwrigh  tests.     It  is  of  tlie  foliowiug  dlmtnfloii; 

Lcu)^b  ovrr  all *  ' 

Beam  molded '  ' 

Depth  from  tup  of  keel  to  top  iif  wnttblxHiril ^' 


It  i»  titt^  with  coat  btinkeTK,  water  tanks,  lockers,  thwarts.  » 
like.  The  engine  i«  a  vertical  invert^ti  iiotn-nniU'nser,  bartug  a 
dcr  64  inehes  diameter  and  8  inches  stroke  of  piston.  The  boilir  i- 1* 
inches  in  diameter,  and  .59  hirhes  luug,  with  flue  fuina*.*  and  rftm 
tnt>e«,  bnilt  to  contonn  to  the  Tnited  States  insi»ection  laws  Uiiilsiiii' 
working  pressore  of  14;)  jmuuds  per  square  inch.  With  100  pwind"^' 
Btoam  this  launch  will  average  Irom  7^  to  8  mile-s  an  honr  on  mhw 
sumption  of  about  !M)  pounds  of  bituminous  coal  i>er  hour.  Shelw- 
carrying  capacity  of  from  2  to  3  tons.  Her  bottom  wits  tlioroujrWf 
painted,  and  she  was  fnmishetl  with  awnings,  side  curtains  amJttif 
like.  This  launch  is  used  for  eommnnioating  with  the  depot  on  Y«*i 
lluena  Island,  for  shipping  supplies,  and  distributing  ftiel  andsnpjife 
to  the  harbor  stations.  She  has  already  shown  herself  to  he  of  d""* 
value.  She  has  saved  much  expense  in  trausiKirtiug  small  qnanlilift 
of  supplies  to  the  inside  statious. 


1892.  REPORT   OF   THE    LIGHT-HOUSE   BOARD.  195 


THIRTEENTH  DISTRICT. 

This  district  extends  from  the  southern  boundary  of  Oregon  to  the 
boundary  line  between  the  United  States  and  British  Columbia,  and 
embraces  all  the  aids  to  navigation  on  the  Pacific  coast  of  Oregon  and 
Washington,  and  the  Columbia  and  Willamette  rivers,  Strait  of  Juan 
de  Fiica,  Puget  Sound,  and  Alaskan  waters. 

Impector. — Lieut.  Commander  William  W,  Rhoades,  U.  S.  Navy. 

Engineer, — Maj.  Thomas  H.  Handbury,  Corps  of  Engineers,  U.  S. 
Army. 

There  are  in  this  district — 

Ligbt-houses  and  beacou  lighto,  including  78  poet  lighto 95 

Light^sliips  in  position 1 

Day  or  unliglited  beacons ^ .  12 

Fog  signals  operated  by  steam  or  hot-air  engines K 

Fog  signals  operated  by  clockwork 'A 

Whistling  buoys  in  ]K>6ition • » 7 

Bell  buoys  in  position ;S 

Other  buoys  in  position  (including  30  in  Alaskan  waters) 22:^ 

Steamer  Manzaniiaj  buoy  tender  and  for  supply  and  inspection 1 

LiaHT-HOUSES. 

863,  Cape  Blanco^  seat^ast  of  Oregon, — Tbe  wagon  road  was  i)ut  in 
good  order  by  cutting  out  fallen  timber,  grading  out  slides,  and  cor- 
duroying some  300  feet  of  its  surface.  A  new  storage  shed  was  built 
in  place  of  the  old  one,  and  various  repairs  were  made. 

864,  Coquille  River^  at  the  mouth  of  Coquille  Bivev,  sea^coa^t  of  Ore- 
gon,— By  act  of  Congress  approved  March  3, 1891,  $50,000  were  appro- 
priated for  establishing  a  light  and  fog  signal  at  the  mouth  of  the 

'  Coquille  River.  Tlie  locality  was  visited  in  September,  1801.  A  pre- 
liminary survey  wtw*  made  on  the  north  side  of  the  river,  at  its  mouth, 
in  May,  1892.  The  proper  measures  for  the  purchase  of  a  site  for  the 
desired  station  were  initiated  and  are  now  in  progress. 

865,  Cape  Aragoj  seacoa^t  of  Oregon. — A  wire-rope  tramway,  sus- 
iwuded  between  the  mainland  and  the  island  ui)on  which  the  light-sta- 
tion is  located,  was  completed  September  13, 1891.  The  length  of  the 
wire  cable  is  400  teet  and  its  diameter  is  1  inch.  It  is  supported  by 
framed  towers  at  each  end,  securely  anchored  to  concrete  foundations 
and  blocks  and  well  braced  by  wire  guys.  Upon  the  cable  a  trolley  is 
operated  by  means  of  half-inch  wire  ropes  passing  over  sheaves  on  each 
tower.    Power  is  imx)arted  from  a  winch  worked  by  hand  on  the  island. 

866,  Umpqua  KiveTj  seacoaet  of  Oregon, — The  contract  for  furnishing 
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the  metal  work  for  tliis  tower  was  completed  according  to  speeifica- 
tioiiH  on  March  21, 1802.  Material  waB  transported  to  the  mouth  of  the 
ITmpqua  Kiver  by  the  light-house  tender  Manzanita^  and  is  now  at  the 
site  of  the  tower.  The  glass  for  the  lantern  was  purchased  and  deliv- 
ered at  the  site.  Proposals  for  the  construction  of  the  dwellings  and 
the  erectiou  of  the  tower  were  again  advertised  for  and  opened  Augod 

11. 1891,  the  plans  having  been  slightly  modified.  The  lowest  bid  re^ 
ceivcd  for  the  erection  of  the  tower,  $12,000,  was  accepted,  and  eon- 
tract  was  made  on  October  5, 1891.  The  work  under  this  contract  is 
well  advanced.  The  contractor  has  all  his  material  on  hand,  all  the 
stone  cut,  and  concrete  aiid  rubble  foundation  laid.  The  lowest  pro- 
posal received  for  the  erection  of  the  dwellings,  etc.,  $17,879,  was  ac- 
cepted and  contract  was  made  on  September  17, 1891.    On  Febmar)' 

16. 1892,  notice  was  received  from  the  contractors  that  they  were  una- 
ble to  go  on  with  the  work.  Their  bondsmen  were  notified  of  this  deeidoB 
of  the  principals  to  this  contract.  The  bondsmen  declined  to  have  any- 
thing further  to  do  with  the  matter,  on  the  grounds  that  shortiy  after 
the  contract  was  made  they  had  given  notice  that  they  desired  to  with- 
draw from  the  bond.  The  bondsmen  were  notified  that  they  would  he 
held  responsible  for  all  damage  and  loss  resulting  fi^m  the  failure  <tf 
the  contractors  to  finish  their  contract.  Projwsals  for  the  erection  of 
keepers'  dwellings,  etc.,  were  agaiti  advertised  for  and  those  rei^eived 
were  opened  on  April  5,  1892.  The  lowest  bid  received  was  for  $20,250. 
This  was  accepted  by  the  Board  and  contract  waa  made  April  20, 1^ 
Work  is-now^  progressing  under  this  contract.  The  ground  is  neariy 
all  graded,  much  of  the  material  is  at  the  site,  and  the  ibundatlou  of 
the  double  dwelling  is  nearly  completed. 

.^67.  Recefa  Head^  near  the  mouth  of  Siuslaw  Riverj  between  C^  , 
Arago  and  Cape  FouUceather^  seacoast  of  Oregon. — A  wagon  road  ahoot 
7  miles  long  wafi  built  along  the  side  hill  from  the  beach  south  of  th» 
head  to  the  site  of  the  proposed  station.  This  work  was  done  by  con- 
tract and  finished  on  April  12,  1892.  After  due  advertisement  for  pro- 
posals for  the  election  of  keepers'  dwellings,  etc.,  metal  work  for  ttie 
tower  and  the  erection  of  the  tow^er,  those  received  were  opened  No- 
vember 10, 1891.  The  lowest  received  for  the  metal  work  of  the  tower 
was  $5,000.  Tins  was  accepted  and  contract  was  made.  The  work  is 
now  finished  and  dflivered.  The  lowest  proposal  received  for  the 
erection  of  the  tower  was  $13,700.  This  proposal  was  accepted  and 
contract  was  iriade  January  2,  1892.  The  stone  Avas  cut  and  some  pre- 
liminary work  was  done.  The  lowest  bidders  for  the  erection  of  the 
keepers'  dwellings  wereunable  to  procure  satisfactory  bondsmen.  This 
was  also  true  of  the  next  higher  bidder.  AU  bids  were  rejected  and 
new  ones  again  advertised  for.  The  bids  were  opened  February  Ih 
1892.  The  lowest  received  was  for  $26,470.  This  being  accepted,  con*  . 
tract  was  made  February  26, 1892.    The  contractors  have  done  mostof 
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the  required  excavation,  have  finislied  the  bam  and  the  foundation  for 
the  keeperB'  dwellings,  and  liave  framed  the  needed  lumber.    The  ma- 
'  terial  is  nearly  all  upon  the  ground. 

— .  Yaquina  Bay,  Oregon. — The  following  recommendation,  made  in 
the  Board's  last  two  annual  reports,  is  renewed: 

Vessels  uow  have  occasion  to  pass  in  and  oat  of  the  bay  during  the  night,  and 
lights  are  needed  to  prevent  accidents.  During  a  part  of  the  year  the  mail  has  to  be 
<}arrie<l  before  daylight  in  the  morning  and  after  dark  at  night.  The  neces8ities  of 
coiumerce  in  this  locality  are  such  as  to  demand  the  establishment  of  inexpr>nsive 
lijL^hts  at  thin  point.  It  is  estimated  that  they  could  be  establiHhed  at  a  cost  of  about 
$300,  and  it  is  recommended  that  an  appropriation  of  that  amount  be  made  therefor. 

S69,  Cape  Meares^  south  of  Tillamook  Bay,  seacoast  of  Oregon. — ^^Phe 
following  statement  made  in  the  Board's  last  annual  report  is  repeated : 

A  wagon  road  leadiug  from  this  station  to  some  public  highway  is  now  urgently 
needed.    Several  lipeH  lor  this  road  were  surveyed  and  the  cost  of  construction  esti- 

'iiuit-ed.  The  most  convenient  and  practicable  was  selected.  It  is  in  a  locality 
inrbere  its  construction  will  add  materially  to  the  development  of  the  country.  This 
is  "wliat  is  locally  knowu  as  the  "short  beach  route.''    Leaving  the  station,  it  runs 

-  soiitlierly  along  the  face  of-  the  bluff  next  to  the  ocean  for  a  distance  of  about  1^ 
miles,  thence  due  east  4^  miles  to  Tillamook  River.  The  unexpended  balance  on 
account  of  the  appropriation  for  Capo  Meares  light-station  is  about  $9,000.  Of  this 
aiMonnt  $5,000  can  be  expended  in  the  construction  of  this  road,  leaving  the  balance 
for  other  necessary  work.^ 

870,  TiUamooJc  Jtock,  18  miles  south  of  the  entrance  to  the  Columbia 
RiveVy  seacoaM  of  Oregon. — The  telegraph  cable  from  this  rock  to  the 
main  shore  has  not  yet  been  laid.  The  light-house  tender  was  so  busily 
engaged  during  every  moment  of  fair  weather,  in  more  important  work, 
that  her  services  could  not  be  had  for  this  work.  The  continuous  swell 
about  the  base  of  the  rock  made  it  impracticable  to  cut  a  recess  in 
'  which  to  fasten  the  cable,  or  a  pipe  through  which  to  pass  it.  It  is 
now  proposed  to  extend  a  boom  from  the  top  of  the  rock  about  50  feet 
out  over  the  water,  guy  and  fasten  this,  and  pass  the  cable  up  through 
a  sheave  at  the  outer  end  of  it,  and  from  thence  to  proper  connections 
on  the  rock.  This  work  will  be  done  as  soon  as  the  weather  will  per- 
mit and  the  tender  can  be  spared  for  the  service. 

— .  Willamette  River  Light- Station^  at  ths  mouth  of  the  Willamette 
RireTy  Oregon. — ^The  channel  at  the  entrance  to  the  Willamette  River 
from  the  Columbia  River  is  quite  narrow,  and  vessels  coming  up  or  down 
the  Columbia  River  bound  into  the  Willamette  River  have  at  times  in 
foggy  weather  great  difficulty  in  locating  the  entrance.  This  cau.ses 
'  much  delay  and  great  inconvenience  to  the  regular  i)assenger  and 
;  freight  steamers.  A  light  and  fog  signal  at  the  mouth  of  the  Willamette 
Biver  would  be  of  great  service  to  the  commerce  of  that  river.    It  is* 

*Anthority  was  given  by  an  item  in  the  snndry  civil  appropriation  act  approved 
on  August  5, 1892,  to  use  $5,000  of  this  anexponded  balance  for  the  constmction  of 
thin  road.    The  work  will  bo  done  as  soon  as  practicable.* 
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estimated  that  these  could  be  placed  for  not  exceeding  $6,000,  and  it  is 
recommended  that  an  appropriation  of  this  amount  be  made  therefor. 

9:21.  Cape  J)imppointmmt,  sea^^oa^t  of  WaMUngUm,—T\\e^  picket  fence 
around  the  dwelling  was  entirely  renewed  and  various  repairs  weje 

made. 
The  following  recommendation,  which  was  made  in  the  Board^s  last 

three  annual  reports,  is  renewed: 


Tlie  present  Ught  at  Cape  Disappointment  is  inadequate  for  the  purposes  of 
merce  and  iwfcvigation.  It  is  beUeved  that  if  North  Head  is  marked  by  a  first-order 
light,  and  the  proposed  light-stations  at  Grays  Harbor  and  Destruction  Island  are 
completed,  that  the  Pacific  coast  will  be  weU  8upplle<l  with  lights  of  the  first  order 
from  Cape  Flattery  to  TiUamook  Rock.  Proper  measures  should  be  taken  for  the 
establishment  of  a  first-order  light  at  North  Head.  This,  it  is  estimated,  wiU  coat 
$50,000.  It  18  recommended,  therefore,  that  this  sum  l>e  appropriated  for  this  pur- 
pose. When  this  light  is  established,  the  first-order  light  at  Cape  Disappointmeot 
will  no  lauger  be  necessary,  and  it  is  proposed  to  then  reduce  it  to  a  light  of  the 
fourth  order.  It  will  then  be  of  sufficient  i>ower  to  benefit  vessels  close  to  Uie  bar 
outmde  and  vessels  in  the  Columbia  River. 

922.  Will^pa  Bay  ( Shoalwater  Bay),  mi4ioast  of  TFa«^tfipto«.— Kew  cedar 
posts  were  set  in  the  reservation  boundary  fence.  The  foundation  of  the 
bulkhead  inclosing  the  tower  and  dwelling  was  protected  by  plaeing 
around  it  brush  mats  to  prevent  the  wind  from  cutting  the  sand  away. 
The  foundation  of  the  oil  house  was  repaired  and  various  other  repairs 
were  made.  ' 

— .  Orayn  Harbor ^  seacoa^t  of  Washington,— The  foUowing  recommeu- 
datioii,  made  in  the  annual  reports  of  the  Board  for  the  last  Ave  years, 
is  renewed : 

By  the  act  approved  July  7,  1884,  Congress  appropriated  $1,5,500  for  the  establish- 
ment of  a  light  at  this  place.  While  the  negotiations  for  the  purchase  of  a  site  f« 
the  light  thus  authorized  were  l>eing  carried  on,  the  inadequacy  of  the  small  har- 
bor light  it  was  proposed  to  erect  to  meet  the  demands  of  the  commerce  and  naviga- 
tion of  this  part  of  the  Pacific  coast  became  apparent,  together  with  the  n^H-essity  for 
the  establishment  of  a  first-order  coast  light  about  4  miles  north  of  the  site  selected 
for  a  harbor  light.  This  matter  was  considered  by  the  Board  at  its  session  held  on 
February  3,  1886,  when  it  was  ordered  that  the  proper  steps  be  taken  to  have  $flO,000 
added  to  the  existing  appropriation^  to  enable  the  Board  to  erect  a  first-onler  light 
about  4  miles  north  of  the  ait«  selected  at  Point  Brown  for  the  Grays  Harbor  light. 
The  Board  therefore  recommends  that  an  appropriation  of  $60,000  be  made  for  the 
establishment  of  ji  first-order  light  instead  of  for  a  harbor  light  ns  originally  intended, 
ami  that  the  $15,500  appropriated  by  the  act  of  July  7,  1884,  be  made  applicable  to 
tlie  same  purpose. 

923.  Destruction  Island,  seacoast  of  Washmgi4>n.—T\\e  defective  work 
done  by  the  contractors  for  the  erection  of  the  keepers'  dwellings,  et<^^ 
at  thi8  station,  mentioned  in  the  last  annnal  report,  was  all  remedied  or 
^epia<;ed  by  good  work,  as  required  by  the  specifications  of  this  eon- 

for  th         ^^^  ^^**^  ^^^  ^^^  *^^^  retained  percentage.    The  contractor 
e  erection  of  the  tower  completed  his  work  in  a  satisfactory  manner 
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on  November  12,  1891.  The  lens  and  lamps  were  put  in  place  and 
everything  was  made  ready  for  exhibiting  the  light  November  24, 1891. 
The  fog  signal  was  put  into  operation  on  November  1,  1801,  and  the 
light  was  exhibited  continuously  on  and  after  January  1,  1892. 

9:24.  Cape  Flattery^  on  Tatoonh  iHland,  entrance  to  the  t^tialtofJnan  de 
Fucttj  Washinf/t^n. — A  new  hoisting  derrick  for  landing  supplies  was 
erected  on  the  bluff  above  the  beach  where  the  boats  land.  It  is  oper- 
ated by  a  hoisting  engine.  This  engine  also  operates  the  tram  cars  on 
the  top  of  the  bluff  and  on  the  beach.  A  return-tubular  boiler  was 
purchased  under  contract  and  delivered  by  the  light-house  tender  on 
the  island.  A  small  engine,  with  governor,  valves,  etc.,  and  a  suitable 
piece  of  machinery  for  operating  a  fog  whistle  were  purchased.  The 
brick,  cement,  lime,  and  lumber  to  set  the  boiler  were  purchased  last 
year.  It  is  now  proposed  to  make  the  duplicate  whistle  available  in 
place  of  the  old  one,  which  may  break  down  at  any  time. 

The  following  recommendation,  made  in  the  Board's  last  four  anniml 
reports,  is  renewed : 

It  was  decided  that  the  location  of  the  fog  sigual  ought  to  be  changed  to  West 
Island,  OA  it  could  be  heard  from  the  latter  point  much  more  distinctly  by  passing 
vessels.  This  change  of  location,  it  is  estimated,  will  cost  $17,000,  and  it  is  recom- 
mended that  appropriation  be  made,  accordingly. 

925.  Ediz  HooJcj  J^trait  of  Juan  de  Ftica^  Washington. — The  boathouse 
was  moved  back  15  feet  and  the  boat  ways  were  extended  and  repaired. 
The  high  board  fence  in  the  rear  and  the  picket  fences  in  front  of  the 
dwelling  were  renewed.  Tlie  assistant  keepers'  quarters  were  put  in 
good  order.  The  occupation  of  a  portion  of  this  reservation  by  the 
Port  Angeles  Mill  and  Lumber  Company  was  considered.  The  United 
States  attorney  for  the  district  of  Washington  was  direct<Hl  to  take  the 
neijessary  legal  measures  to  have  tliese  trespassers  removed,  but  up  to 
the  end  of  the  year  they  still  illegally  occupied  a  portion  of  this  reser- 
vation. 

927.  Smith  Island^  entrance  to  Admiralty  Jnlet^  Washington. — An  oil 
house  of  galvanized  iron,  with  concrete  floor,  wjis  built.  Various  re- 
pairs were  made.  The  beacon  on  the  sand  spit  having  been  washed 
away,  it  was  replaced  by  one  built  of  concrete,  measuring  10  feet  square 
at  the  base,  4  feet  square  at  the  top,  and  12  feet  high.  A  cedar  pole  9 
inches  in  diameter  and  10  feet  long  was  set  down  in  this  concrete  4  feet 
and  surmounted  with  a  ban*el,  which  is  painted,  the  upper  half  black 
and  the  lower  half  white. 

928.  Admiralty  Head,  entrance  to  the  in  let,  Washington. — The  old  boat- 
house  was  rebuilt,  75  feet  were  added  to  the  length  of  the  boatways, 
and  a  new  boat  car  was  built.    Various  repairs  were  made. 

929.  Point  Wihon,  Admiralty  Inlet ,  Washington. — A  boundary  fence 
was  built  and  needed  repairs  were  nuide.  The  light  at  this  station  is 
to  be  changed  to  fixed  white  with  re<l  flashes  at  intervals  of  twenty 
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seconds.    Tbia  change  is  to  be  made  wben  tbe  illaminatiug  apparatus, 
^bich  has  been  ordered,  is  received  from  abroad. 

931.  Marroicstone  Point  Post  Lightj  Admiralty  Inlet,  Pu^et  Sounds 
Washifigtan, — A  large  fog  bell  here  would-be  of  great  service  to  tbe 
commerce  of  these  waters.  It  would  mark  the  sharp  torn  in  thecomse 
entering  or  leaving  Paget  Sound.  Iti  case  appro^iriation  is  made  to 
replace  the  bell  now  at  Point  No  Point  with  a  first-class  fog  signal,  ti^e 
bell  taken  from  there  can.  be  established  at  Marrowstone  Point.  It  is 
estimated  that  the  bell  can  be  set  up  and  that  the  necessary  buildingi^ 
for  the  accommodation  of  the  keeper  can  be  erected  for  $3^500.  It  is 
recommended  that  this  amount  be  appropriated  therefor. 

93Z  Point  N'o  Point,  Piiget  Soundy  Washington. — ^A  new  wooden  bulk- 
head 480  feet  long  by  12  feet  high,  supported  by  200  cubic  yards  of  rip- 
rap, was  built  on  the  west  side  of  the  station  to  protect  it  from  the  high 
seas.  The  grounds  were  refilled  and  graded,  new  walks  were  laid,  and 
various  other  minor  repairs  were  made.  The  boatways  were  rebuilt.  It 
appears  that  the  present  fog  bell  at  Point  Ko  Point  does  not  satisfy  the 
-  needs  of  the  service.  It  is  recommended,  therefore,  that  a  first-class 
fog  signal  be  installed  in  place  of  the  bell.  It  is  estimated  that  this 
can  be  done  for  $6,000,  and  it  is  hox>ed  that  the  general  appropriation 
for  fog  signals  will  be  sufficiently  large  to  enable  the  Board  to  pay  this 
amount  therefrom.  "** 

934.  West  Pointj  Paget  Sound,  Washington. — Some  275  tons  of  rock 
were  delivered  in  place  on  the  north  side  of  the  bulkhead  near  the 
tower,  to  protect  the  spit  and  ground  from  being  washed  away  by  the 
high  seas. 

— .  Post  lights  in  Pit^et  Sound  and  its  tributary  or  adjacent  waters^ 
Washington. — ^The  following  recommendations,  which  were  made  in  the 
annual  reports  of  the  Board  for  the  last  two  years,  are  renewed : 

The  post  lights  in  the  Columhia  and  Willamette  rivers,  in  Pnget  Sonnd^aad  in 
adjacent  waters  are  of  great  benefit  to  navigation,  and  night  boats  now  run  regu- 
larly on  the  Columbia  and  Willamette  rivers.  They  are  of  much  use  dnriug  fog.  as 
the  lights  can  be  seen,  except  in  very  dense  fogs,  at  a  distance  of  100  yards  or  mor«, 
and  the  jiilots  rely  on  the  lights  for  a  now  departure.  Without  their  aid  nighthoate 
could  not  run  regularly.  The  demand  for  these  lights  on  Puget  Sound  and  its  tribu- 
tary rivers  is  increasing  with  the  growing  commerce.  The  Board  recommendis 
therefore,  the  establishment  of  thirty  post  lights  along  the  navigable  channels  of  the 
Snohomish  River,  the  Skagit  River,  theNooksack  River,  and  the  La  Connor  Slough, 
th«  fi*  T"  r  Ix!'  T^^""  channels  of  Puget  Sound  and  the  rivers  tributary  thereto.  In 
ue  state  of  Washington,  as  may  be  necessary  to  meet  the  requirements  of  commerce. 

eec^inirjft  mn  t  ^^'T  '^^'^  ^^  ^""*  ^"^  maintained  for  a  year  for  »  sum  not  e»- 
be  made  '**  therefore  recommended  that  an  appropriation  of  this  amount 

tZ^lu^Z  M^'n'  ''^^  ^'^  ""f  Stuart' Island,  Canal  de  Haro,  Washing^ 
Priated  for  Itiinu?^^^^  approved  March  3, 1891,  $16,000  were  appro- 
P  uted  for  establishing  a  light  and  fog  signal  at  this  point    It  is  pro- 
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posed  to  place  a  fixed  white  lens  lantern  near  the  end  of  the  point  upon 
a  tri|)od  platform  about  10  or  12  feet  above  the  ground.  This  will  be 
plainly,  visible  in  fair  weather  from  all  adjacent  shores  and  for  a  dis- 
tance of  at  least  7  miles  up  and  down  the  main  channel.  The  station 
will  be  supplied'  with  a  Daboll  trumpet  fog  signal.  A  survey  of  the 
ground  was  made,  plans  and  specifications  for  the  buildings  necessary 
to  the  station  have  been  prepare<l,  and  all  work  preliminary  to  adver- 
tising for  bids  for  building  them  has  been  done. 

963.  Patos  Island.,  entrance  to  Canal  de  Haro,  Washington. — By  act  of 
Congress  approved  March  3,  1891,  $12,000  were  approprated  for  es- 
tablishing a  light  and  fog  signal  uxK)n  this  island.  It  is  proposed  to 
place  on  its  west  end  a  fixed  red  lens  lantern  upon  a  tripod  platform  10 
or  12  feet  above  the  ground.  This  is  deemed  necessary,  not  so  much  to 
mark  the  general  locality,  which  is  done  by  the  white  light  on  the 
British  shore  opposite,  as  to  aid  in  locating  the  fog  signal  when  vessels 
are  close  to  the  shore  in  foggy  weather.  The  station  will  be  supplied 
with  a  Daboll  trumpet  fog  signal.  A  survey  of  the  ground  was  made, 
planH  and  specifications  for  the  buildings  necessary  to  the  station  have 
been  prepared,  and  all  work  preliminary  to  advertising  for  bids  for 
building  these  at  the  station  has  been  done. 

— .  Mary  Island  Light- Station,  Alaska. — A  custom-house  has  been 
established  here;  hence  many  vessels  are  obliged  to  make  this  a  place 
of  call.  A  small,  inexpensive  light,  say  a  lens-lantern  beacon,  would 
assist  vessels  to  make  the  port  at  night  and  hold  on.  The  beacon  could 
be  kept  by  one  of  the  custom-house  employes.  It  is  estimated  that  it 
could  be  established  and  maintained  a  year  for  $800,  and  it  iis  recom- 
mended that  an  appropriation  of  that  amount  be  made  for  this  purpose. 

POST  LIGHTS. 

With  very  few  exceptions  the  keepers  performed  their  duties  well 
and  the  lights  were  efficiently  maintained.  Petitions  are  frequently 
received  to  establish  more  lights  on  Paget  Sound  and  adjacent  waters, 
Columbia  and  Willamette  rivers,  and  at  other  points  in  this  district, 
where  they  have  been  recommended  by  the  district  officers,  but  the 
funds  available  do  not  i>ermit  it  to  be  done.  These  lights  are  very  effi- 
cient aids  to  the  navigation  of  the  inland  waters  of  this  district,  and 
more  should  be  established  as  soon  as  funds  can  be  made  available  for 
the  purpose.  Supplies  were  delivered  to  all  the  lights,  the  posts  and 
beacons  renovated  and  replticed,  and  all  other  work  done  by  the  crew 
of  the  Manzanita. 

REPAIRS. 

Repairs  were  made  at  the  following-named  stations: 


S68.  Cape  Fonlweather,  Oregon. 
869.  Cape  Meares,  Oregon. 


926.  New  Dnugeness,  Washington. 
936.  Kobiiison  Point,  Washington. 
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LIOHTsniP. 

STU  (Columbia  Hirer  LUjhi-  VenHel,  off  the  Columbia  Rirer  /J/ir.— Tbia 
vesHol  wiiH  ivceivecl  in  this  district  April  5,  1892,  and  aa  soon  as  ready 
(April  11»  181J2)  wiw  t4>wed  out  to  lier  Htiitioii  by  the  tender  Mnuzanita 
and  anehoreil  in  poaiticm  with  one  5,0(K^ pound  mushrooiiiauclior  and  15U 
fathoms  of  2  iueh  chain.  She  has  been  on  the  station  now  nearly  three 
months,  and  everything  works  sntisfaetorily.  During;  the  latter  part 
of  Ai>ril  and  the  first  i>art  of  May  she  ene4iuntere<l  several  very  heavy 
piles  from  south  to  southwest  and  rode  them  out  very  eomfortahly, 
with  IHtl  fatlnniis  Ut  tlie  water  edge. 

DAY   OB   INLIUHTBD  BEACONS. 

Tlie  followin;;-nanuHl  bem*ons  w(*re  estiiblished  in  Alaskan  waters: 

VntU'r  hocks,  UveUUujlijeAo  Chnnn^h — Iron  spindle,  20  feet  hipfh,  sur- 
mounted with  a  hnrrel  paintetl  blaek  and  white  horizontal  stripes. 

Rona  Reef,  Xiehobi  PaHHiige, — Iron  spindle  surmounted  with  a  bariH 
painted  blai*k  and  white  horizontal  striiH*^. 

lAueitln  Roek,  (larenee  Strait. — Iron  spindle  20  feet  hig^h,  sunnomi ted 
with  a  barrel  painted  blaek  and  white  horizontal  striiies.     , 

VanderbUt  Reef\  Lynn  Canal, — Iron  spindle  20  feet  high,  surmounted 
with  a  barrel  painted  blaek  and  wliite  horizontal  strii)es. 

Hanu4t  Reef,  ley  Sf raits. — Iron  spindle  20  fei»t  high,  surmounted  with 
a  barrel  painted  blaek  and  white  horizontal  stripes. 

Killi^WfO  Harbor,  Vhatham  Strait. — East  beacon  20  feet  high,  paiut^il 
white.  ' 

Ea^t  Beaeon  on  the  Eckholms^  entrance  to  Sitka  Harbor. — P>Tainid 
20  feet  higli,  built  of  Uigs,  painted  white,  with  eenter  pole  surmounted 
with  a  star,  with  the  letter  E  in  black  on  sea  face  of  beacon. 

West  Keaconon  Afakhnati  f stand ^  entrance  to  Sitka  Harbor, — Pyramid 
20  feet  higli,  built  of  logs,  painted  white. 

Sergins  Point,  SerginM  Channel, — Ik'acon  20  feet  high,  painted  white, 

FOO  SIGNALS  OPERATED   BY   STEAM  OR   HOT-AIR  ENGINES. 

S70,  Tillamook  Rock,  Oregon. — This  tirst  (*lass  steam  siren,  in  dupli- 
cate, was  in  operation  about  189  hou^s,  and  (tonsumed  alxmt  12  tons  <if 
coal. 

(S71.  Columbia  River  Light-  Vessel,  Xo.  /}0. — This  12  inch  steam  whistle 
was  in  operation,  since  Ajml,  18U2,  .11  hours,  and  consumed  about  a  ton 
and  a  half  of  coal. 

9:i^3,  Destruction  Island ,  Washington, — This  flrst-class  steam  siren,  in 
duplicate,  was  in  operation  about  224  hours  and  cousumeil  sibout  16 
tons  of  coal. 

.9^1.  Cape  Flattery^  Washington, — This  12-incli  steam  whistle  wa^  in 
operation  about  449  hours  and  consumed  about  27  tons  of  coal  and  37 
feet  of  wood. 
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926.  X^ew  DungenesSy  Washington. — This  12-incli  steam  whistle  was 
in  operation  about  207  boura  and  consamed  al)Out  14  tons  of  coal  and 
2o6  feet  of  wood. 

9J29,  Point  Wilson,  WcLshington. — This  12-inch  steam  whistle  was  in 
operation  about  178  hours  and  consumed  about  18  tons  of  coal  and  '^ 
feet  of  wood. 

934.  West  Pointy  Washington. — This  DaboU  trumi)et  was  in  operation 
about  129  hours  and  consumed  about  a  ton  and  a  quarter  of  ex)al  and 
52  fleet  of  wood. 

936.  Robinson  Point,  Washington. — This  12-inch  steam  whistle  was 
in  oi>eration  about  119  hours  and  consumed  about  13  tons  of  coal. 

BUOYAGE. 

The  buoyage  in  this  district  is  in  good  condition.  Owing  to  the 
large  number  of  buoys  to  be  maintained  in  position,  the  time  lost  with 
bar-bound  harl>orSy  heavy  westerly  swells,  and  shifting  channels,  it  was 
impossible  for  one  tender  to  change  all  the  buoys  every  six  months,  as 
•required  by  the  regulations,  besides  attending  to  the  other  work  of  in- 
.si^ection,  supply,  consti-uction,  and  repair.  During  the  year  two  whis- 
tling buoys  went  adrift.  One  was  recovered  and  tjie  other  is  on  the 
beiieh,  where  it  can  be  recovered  at  some  favorable  time.  Nearly  all 
the  buoys,  including  those  in  Alaskan  waters,  were  changed,  p^iinted, 
and  replaced,  and  during  the  month  of  June,  1892,  sixteen  new  buoys 
were  established  in  southeastern  Alaska. 

DEPOT. 

Tongue  Point,  CoUimhia  River,  Oregon. — ^The  keeper's  dwelling  and 
grounds  are  in  good  order  and  condition.  The  supply -building  and 
coal  shed  are  in  good  repair.  The  tops  of  many  of  the  piles,  caps, 
joists,  string  pieces,  and  planking  are  rotten  and  gone  in  many  i>la4?es. 
The  wharf  is  too  small  for  the  present  needs  and  should  be  enlarged 
and  extended  out  to  the  channel.* 

TENDERS. 

The  Manzanita. — ^This  tender  is  in  very  fair  condition  and  was  con- 
stantly employed  landing,  at  th%  different  stations,  supplies  and  fuel, 

*  By  the  sundry  civil  appropriation  act  which  was  approved  March  3,  1891,  au 
Appropriation  of  $15,000  was  made  for  removing  the  buoy  and  supply  depot,  now  at 
Ton^ne  Point,  to  Astoria,  Oregon,  and  for  the  purchase  of  a  site  at  the  latter  place 
and  ihe  construction  thereon  of  a  suitable  wharf  for  the  use  of  the  Liglit-Hont^e 
BatabliHhment.  It  was  found,  however,  that,  during  the  time  which  had  clapAed 
between  the  date  when  the  Hoard  ha^l  recommended  tbis  removal  and  the  date  when 
Congress  made  the  appropriation,  the  necessity  for  the  removal  had  parsed.  It  was 
then'fore  recommended  that  the  Board  be  authorized  to  apply  the  $15,000  appro- 
priat<ed  for  this  purpose  to  the  extension  of  the  pre8<>nt  site  and  to  putting  tbe 
Htruetnres  on  it  and  its  wharf  into  proper  re]>air.  This  was  done  by  nti  item  in  tbe 
sundry  civil  appropriation  act  which  was  appntved  on  August  5,  1892.  'I'be  work 
thns  authorized  will  be  done  as8<M>n  as  practicable. 
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traosportiDg  meclianics  and  material  for  repairs  and  constraction  at 
isolated  stations,  working  the  buoys,  attending:  to  the  post  lights,  and 
making  inspections.  Daring  the  year  she  conveyed  the  inspector  each 
quarter  to  tlie  different  light-stations  on  inspection  duty,  established  25 
buoys,  replaced,  changed,  etc.,  203  buoys,  and  painted  305  buoys;  also 
established,  replaced,  and  renovated  38  beacons,  established  5  spindles, 
landed  at  the  different  stations  144  tons  of  coal,  rations,  and  fuel  for  the 
keepers,  and  the  crew  did  00  days'  work  at  the  depot.  In  doing  her 
work  she  steiimed  14,369  miles  and  consumed  983|  tons  of  coaL 

Tfie  Columbine. — ^This  steel  screw  steamer  was  built  by  contract  at 
Cleveland,  Ohio,  in  1891  and  1892,  for  use  as  a  tender  in  this  district* 

*  She  was  sent  through  the  Canadian  canals  and  the  St.  Lawrence  Rirer  and  Around 
the  Atlantic  seacoast  to  New  York,  where  she  was  deliyered  on  September,  18^,  by 
the  contractors  to  the  Government.  In  coming  aronnd  she'showed  herself  to  be  an 
excellent  sea  boat  and  to  have  greater  speed  even  than  was  demanded  of  the  con- 
tractorH.  Her  length  over  all  is  155  feet,  breadth,  26^  feet,  depth,  15  feet  2  inrhes. 
Her  net  tonnage  is  212.07.  She  has  a  donble  bottom  and  a  false  keel,  two  decks,  and 
two  masts.  Her  engine  and  boilers  are  of  the  best  kind.  She  was  thoroughly  fitted 
out  at  general  light-house  depot,  at  Staten  Island,  New  York,  and  on  October  2K), 
1892,  sailed  for  Portland,  Oregon,  via  the  Straits  of  Magellan,  under  the  charge  of 
Lieut.  Commander  C.  H.  West.  U.  S.  N. 

1  ' 


i 
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The  fourteenth  district  extends,  on  the  Ohio  River,  fi*om  Pittsburg, 
Pa.,  to  Cairo,  111.,  966  miles;  on  the  Tennessee  River,  255^  miles;  and 
on  the  Great  Kanawha,  73^  miles;  in  all,  a  distance  of  1,295  miles,  and 
embraces  all  the  aids  to  navigation  within  these  limits. 

Inspector, — Commander  Charles  McGregor,  U.  8.  Navy,  to  August  1, 
J  891;  Lieut.  Col.  William  B.  Merrill,  Corps  of  Bngineers,  U.  8.  Army, 
to  August  13, 1891 ;  Commander  Edwin  M.  8hepard,  U.  8.  Navy,  frgm 
August  13, 1891. 

Mngineer. — ^Lieut.  Col.  William  E.  Merrill,  Corps  of  Engineers,  U.  8. 
Army,  to  December  14, 1891;  Maj.  Amos  8tickney,  Corps  of  Engineers, 
U.  8.  Army,  from  January  30, 1892. 

Commander  Shepard  assumed  the  duties  of  inspector  of  this  dis- 
trict, relieving  Lieut.  Col.  W.  E.  Merrill,  U.  8.  Army,  on  August  13, 
1891,  CoL  Merrill  having  been  in  charge  since  the  death  of  Commander 
Charles  McGregor,  U.  8.  Navy,  on  August  1, 1891. 

An  inspection  trip  was  commenced  on  September  12,  and  the  lights 
were  supplied  as  far  as  Point  Pleasant,  W.  Va.,  on  the  Ohio,  and  on 
the  Kanawha  as  far  as  the  head  of  Knob  Shoals,  where,  finding  the 
water  too  low  for  the  tender  Goldenrod  to  navigate,  the  trip  was  aban- 
doned, and  she  returned  to  Cincinnati,  arriving  there  on  September 
24.  The  number  of  the  crew  was  reduced  while  awaiting  favorable 
water.  The  water  serving  on  November  19, 1891,  the  inspector  pro- 
ceeded to  inspect  and  supply  all  the  lights  not  attended  on  the  previ- 
ous trip,  which  work  was  accomplished  December  24, 1891. 

In  March  and  April  the  whole  district  was  inspected  and  supplied 
and  in  cases  where  the  posts  were  not  under  water  they  were  painted 
and  left  in  good  order.  Supplies  sufficient  to  last  until  Noveuiber  were 
furnished  each  keeper,  so  that  in  case  of  a  drought  no  incouvenience 
need  arise  from  want  of  supplies.' 

The  lower  river  is  high,  and  when  it  subsides  to  a  low  water  stage 
there  will  probably  be  a  shifting  of  lights  necessary. 

The  light-keepers  have  done  their  duty  fairly  well,  considering  that 
in  many  cases  they  have  had  to  contend  with  high  water,  strong  cur- 
rent and  winds,  driftwood,  and  the  like. 

Complaint  was  made  by  a  number  of  keepers  that  their  lights  were 
interfered  with  by  unknown  parties.  These  depredations  the  inspector 
endeavors  to  check,  with  the  cooperation  of  the  district  attorneys,  when- 
ever the  culprits  can  be  apj)rehended. 
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FoartccDth   District- 
There  are  in  tlie  district — 

PoMt  lights 4W 

KloHting  lijrhtK 33 

Light-keepers W 

Number  of  post  HghiA  di  neon  tin  aod  during  the  year S 

Num1>er  of  poHt  lights  eHtablished  during  the  year - 

Number  of  floating  Iight8  diHcontinued  during  the  year '2 

Nuni1)er  of  tlcmting  lighte  established  during  the  year <* 

Steamer  GoldeHrod,  for  supply  and  inspection 1 

TENDERS. 

The  Goldenrod, — During  the  year  this  steamer  was  hauled  outou  the 
marine  railway  at  Cineiuuati,  her  hull  scraped  thoroughly,  and  painted 
inside  and  out.  The  bottom  was  found  to  be  pitted  somewhat,  but  the 
only  repairs  deemed  necessary  were  the  replacing  of  a  scope  or  more  of  j 
rivets  and  one  new  hog-chain  brace.  The  old  capstan  engine  wa^^ 
almost  useless,  owing  to  its  constmctiou,  being  liable  to  hang  on  a 
center;  it  was  replaced  by  a  double-aeting  one,  capable  and  reliable. 
Owing  to  this  change  the  coal  bunker  was  considerably  enlarged. 

A  Monitor  injector  was  placed  on  itward,  which  works  successfully 
and  is  a  standby  in  case  the  doctor  engine  is  disabled. 

A  steam-heating  apparatus  was  installed,  which  works  well,  lessens 
the  eliances  of  lire,  and  economizes  fuel. 

A  ])atent  balanced  steamboat  stage  was  placed  on  board,  which  will 
save  time  and  labor  in  making  the  numerous  landings  on  inspec*tion 
trips. 

The  tender  hiis  steamed  some  6,0(K)  miles,  consumed  about  532  tonsj 
of  coal,  and  distributed  about  16,319  gallons  of  oil. 
There  have  been — 

Trees  cut ^  -ygg 

Acres  of  brush  and  willow  c\\t 7|j 

40-foot  m]ist<s  placed 4 

Posts  reset...... 
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FIFTEENTH  PISTIUCT. 

The  fifteenth  diHtrict  extends  on  the  Mississippi  River  from  the  head 
of  navijjHtion  to  Cairo,  llL^on  the  Missouri  Hiver  to  Kansas  City,  Mo., 
and  oD  tlie  Illinois  River  from  La  Salle  to  its  mouth,  being  in  all  a  dis- 
tance of  1  ,oS2^  miles,  and  embra<-e8  all  the  aids'to  navi^^ation  within  these 
limits. 

luitpector, — Conmiander  William  C.  Wise,  U.  8.  Navy. 

Engineer, — Lieut.  Col.  Charles  R,  Suter,  Cori)s  of  Engineers,  U.  8. 

Armv. 
In  this  district  there  are — 

Nnnibor  of  lightn 501 

ISteamer  Lil^,  iov  8up]»]y  and  traim]>ortation 1 

The  stations  were  regularly  insju»cted<Hid  kept  in  good  order.  The 
lights  are  well  spoken  of  by  pilots  and  representatives  of  river  inter- 
ests.   The  keepers  were  faithful  and  eflflcient. 

The  extraordinary  high  water  inundating  the  country  this  spring  in- 
teifered  somewhat  with  the  work  of  the  district.  A  number  of  stations 
with  (mtfits  were  carried  away,  but  under  trying  surroundings  and,  in 
many  cases,  dangerous  circumstances  the  keepers  performed  their  duty. 

The  commerce  of  the  Missouri  and  Illinois  rivers  renuiins  pra<*tically 
the  same  as  reported  last  year.  No  increase  of  commerce  makes  addi- 
tional lights  necessary.  The  improvement  of  the  Missouri  is  still  prob- 
lematical. The  ice  and  floods  have  ai>parently  destroyed  what  was  at- 
tempted. 

The  lights  on  the  Mississippi  River  continue  to  give  satisfaction.  The 
number  is  being  gradually  increased  in  answer  to  the  constant  demands 
for  them  nnide  by  those  interested  in  river  commerce. 

More  lights  are  shown  than  arc  reported,  for  during  low  water  many 
temporary  floating  lights  are  shown  to  mark  wrecks,  crossings,  reefs, 
etc.,  which  are  withdrawn  when  the  water  rises. 

On  the  Ui)i)er  Mississippi,  where  the  lumber  interest  is  powerful,  the 
dangerous  and  illegal  practice  of  'Mog  driving"  still  continues  to  block 
tlie  channel  for  many  miles,  rendering  the  navigation  dangerous.  On 
his  last  inspection  and  supply  trip  the  light-house  inspector  was  un- 
able, because  of  this,  to  visit  a  number  of  stations,  even  by  small  boat. 

TENDER. 

The  TAIy. — This  steamer  made  16  inspection  and  supply  trips.  steam«l 
some  7,700  miles,  consuming  abcmt  1,773  tons  of  coal  and  *M  cords  of 
^vooil.    Each  year's  service  adds  to  her  dralt  of  water.    A I  present  she 
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needs  4  fret  of  water  iu  tlic  ehauuel,  whereas  for  efQcient  work  at  all 
stages  not  more  than  30  inches  should  be  her  greatest  draft  Her  pres- 
ent wfHxlen  hull  is  fast  deteriorating,  but  her  upper  works  are  in  good 
condition*  The  engines  are  in  a  fair  state  of  efficiency.  A  new  don- 
key boiler  has  replaced  the  old  tubular  boiler,  and  it  gives  satisfaction. 

RKCAriTPlATION. 

Xambor  of  lights  in  diiitnrt 501 

Nnuiber  of  keepers  of  li£:bts 320 

Number  of  rbAnnel  marks 88 

Number  of  trees  cut ...     1,684 

Number  of  acres  of  land  cleared .* 121 

Number  of  go Uous  of  oil  used 12,481 
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SIXTEENTH  DISTRICT. 

The  sixteenth  district  extends  ou  the  Mississippi  River  from  Cairo, 
lU.,  to  New  Orleans,  La.,  and  on  the  Red  River  a  distance  of  8  miles, 
being  in  all  a  distance  of  KKHQ  miles,  and  embraces  all  the  aids  to  navi- 
gation within  these  limits. 
.   Inspector, — ^Lieut.  Commander  Robert  M.  Berry,  U.  S.  Navy. 

Engineer. — ^Lieut.  Ool.  Charles  R.  Suter,  Corps  of  Engineers,  U.  8. 
Army. 

In  this  district  there  are — 
Post  lights 341 

Steamer  Joseph  Henry,  for  supply  and  inspection 1 

There  are  in  the  sixteenth  district  341  post  lights,  cared  for  by  327 
keepers,  an  increase  of  3  lights  and  4  keepers  in  the  past  twelve  months. 
The  post  lights  are  separated  by  an  average  distance  of  less  than  3 
miles.  Notwithstanding  this  fact  there  is  a  constant  demand  i(>r  more 
lights.  This  comes  from  masters  and  pilots  of  river  craft,  and  the  de- 
mand is  backed  by  petitions  f^om  Iciiding  steamboat  and  barge  lines. 
They  claim  that  the  thorough  lighting  of  the  river  banks  at  night  facili- 
tates traffic  to  a  greater  extent  than  any  other  aid  with  which  they  can 
bo  famished.  The  post  lights  and  their  outfits  are  in  good  condition, 
and  the  keepers  have  rendered  efficient  service.  The  district  was  re- 
cently provided  with  100  new  bras^  lanterns  of  improved  pattern  to 
replace  the  older  lanterns  now  in  use  on  the  lower  river  and  at  other 
placesj  where  the  danger  of  loss  by  caving  banks  will  be  at  the  mini- 
miun.  The  present  aggregate  monthly  pay  roll  of  keepers  is  $3,075, 
an  average  of  $9.02  x)er  month  per  post  light.  The  average  was  $9.09 
on  July  1, 1891.  An  inspection  of  the  lights  of  the  entire  district  wa«s 
made  during  each  quarter.  In  addition  to  these,  a  short  patrol  trip 
was  made  early  in  January,  1892.  The  following  is  a  statement  of  the 
work  done  during  the  year : 

Poet  lights  inspected,  paid,  and  supplied 1, 366 

Post  lights  established 34 

Post  lights  discontinued 81 

Post  lights  moved 154 

Keepexs  discharged 1,103 

Keepers  appointed 101 

Trees  over  4  inches  in  diameter  felled 1, 225 

Acres  of  willows,  brnsh,  etc.,  cleared 14^ 

TENDER. 

Th^  Joseph  Henry, — Three  new  steel  fire  plates  were  put  in  the  boilers 
and  the  old  after  mud-drum  was  replaced  with  a  new  one.    No  repairs 
were  made  on  the  hull  or  cabin.    With  new  smokestack  inside  bulk- 
6021J  L  H 14 
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lieads  for  wheel  bouses,  and  the  reuewal  of  pai*t  of  the  noring  on  the 
I,  main  deck,  all  of  which  have  been  provided  for,  and  are  now  under  way, 

I;  the  Joseph  Henry  only  requii^es  the  painting  of  the  inside  of  the  cabin,  ♦ 

staterooms,  and  texas,  to  render  her  condition  fairly  satisfactory.  Dur- 
ing the  year  the  Joseph  Henry  steamed  some  8,554  miles,  consuming  ia 
doing  so  about  1,065  tons  of  coal.  The  office  work  of  this  district  con- 
sisted of  the  keeping  of  the  accounts  of  372  post  lights,  including  tlie 
31  post  lights  discontinued  during  the  year,  and  the  maintenance  ol 
usual  ix)utiue  and  official  corresiK>ndence. 

co^x•L^SION. 

In  concluding  this  report,  the  Board  takes  pleasure  in  stating  that 
each  of  the  sixteen  light-house  districts  into  which  the  establishment  is 
<livided  is  in  good  working  condition. 
All  of  which  is  respectfully  submitted. 

<IAS.  A.  Gbeer, 
Rear'Admiraly  U.  S.  Naryj  Chairman. 

Geo.  W.  CoFFiif, 
Commanderj  U.  8.  Naryj  Naval  Secretan/. 

F.  A.  Mahan, 
Captain  of  Engbieers^  U,  8.  Arfny^  Engineer  Secretary. 

The  Secretary  of  the  Treasury. 
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RELATIVE  TO  THE  TWIN  SCREW  TENDER  MAPLE  NOW  BEING 
BUILT  BY  THE  LWHT-HOUSE  ESTABLISHMENT. 
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THE  MAPLE. 


MATEHIAL  OF  HULL. 


OBNBRAL  DESCRIPTION, 


-  ••It 


^ 


The  material,  to  be  open-h«<arth  mild  steel,  Bhall  stand  satisfactorily  the  testn 
^lopted  by  the  Light-House  Board  and  specified  in  detail  hereinafter.  ^ 

DIMENSIONS. 

rt.  III. 

Length  overall 164    0 

Length  from  inside  rudderpost  to  inside  stem 1.55    0  ^  '■   \ 

Beam  molded 30    0  J 

Depth  of  hold  from  top  of  beam  to  top  of  keel-plate 1110  * 


\ 


I 

4 


The  vessel  will  be  bnilt  with  a  double  bottom,  constructed  as  per  plan  and  speci- 
ftcation,  extending  from  frame  No.  53  to  frame  No.  65.  This  double  bottom  will  be 
divided  into  two  separate  water-tight  and  independent  compartments, -each  provided 
with  a  safflcient  nnmber  of  manholes  properly  constructed  and  so  located  that  ac-  ,    | 

eess  can  be  had  at  all  times  to  both  compartments  for  cleaning  and  other  purposes. 
The  detailed  description  of  the  construction  of  the  double  bottom  will  be  found 
nnder  its  proper  head,  the  different  compartments  to  be  tested  with  a  hydrostatic 
pressure,  not  less  than  that  corresponding  to  a  head  of  water  of  15  feet.  There  will 
be  seven  water-tight  bulkbeads  dividing  the  parts  of  the  vessel  above,  and  forward, 
and  abaft  the  double  bottom,  into  eight  wate^-tight  compartments.  All  water-tight 
compartments  in  any  part  of  the  vessel  to  be  j)rovided  with  effective  appliances  for 
draining  and  emptying,  also  for  sounding  and  for  the  escape  of  air.  The  vessel  will 
be  boilt  with  a  flat-plat<e  keel  in  double  thicknesses,  provided  with  one  outside  bilge- 
keel  on  each  side  of  the  vessel,  constructed  as  shown,  and  extending  for  about  75 
feet.  The  run  of  these  keels  shall  conform  with  the  natural  run  of  the  water  when 
the  vessel  is  in  motion.  The  plating  will  be  run  in  inside  and  outside  st rakes,  per- 
fectly fair,  and  the  shell- plating  shall  be  neatly  and  smoothly  fitted  ny  and  riveted. 
All  plates  in  the  shell  of  the  vessel,  the  keels,  the  bulkheads,  the  bulwarks,  and 
wherever  directed  by  the  superintendent  in  charge,  shall  be  machine  planed;  no 
other  method  of  fairing  the  strakes  or  preparing  edges  for  calking  will  be  allowed. 

Under  the  main  deck  will  be  located  storeroom,  trimming  tank,  lower  quarters 
aft,  fitted  with  ten  berths ;  three  staterooms,  pantry,  lockets,  table,  etc.  Forward 
of  these  qnarters  and  in  the  succession  named  will  be  located  the  engine  room,  ex- 
tending to  the  superstructure  deck ;  the  boiler  rooms,  the  coal  bunkers,  the  cargo 
hold,  trimming  tanks,  crew  space  with  twelve  berths,  lockers,  wardrobes,  wash- 
stands,  table,  etc.,  chain  lookers,  and  the  forepeak,  which  will  be  fitted  np  as  a  stsre- 
room.  The  main- deck  house  will  be  constmcted  as  shown  on  plans,  and  extend  from 
abont  frame  No.  4  to  about  frame  No.  53,  and  in  it  will  be  located  inspectors'  quarters* 
eonsistin^^  of  cabin,  two  staterooms  provided  with  iron  bedsteads,  one  pantry,  and  one 
bath  room,  every  room  fitted  complete;  two  stat'Crooms  for  two  quartermasters  and 
for  cook  and  steward,  entrances  to  upper  deck  and  lower  quarters  aft,  engine  room, 
donkey  boiler  room,  water-closets  for  crew,  and  bath  room  for  ofiicers,  crew's  wash 
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room,  the  upper  boiler  room,  galley,  room  for  ateam  steering  engine,  lamp  room,  md 

ice  room,  two  hoisting  engines,  located  as  shown.    Cargo  batch,  neceeaary  cleate, 

fairleads,  bitts,  ringbolts,  freeing  ports,  scuppers,  anchor  beds,  anchor  windlass, 

and  all  other  small  fittings  neede<l  for  the  proper  handling  of  the  vcasel,  cargo. 

buoys,  b«>at«,  anchors,  etc.,  will  be  located  and  fastened  as  shown,  and  as  will  be 

directed  by  the  superintendent  in  charge,  whose  decision  in  such  matters  shall  be 

final.    On  the  superstructure  deck  aft  will  be  located  a  deck  house  with  chart  room 

fitted  us  a  stjiteroom,  with  bnreau,  desk,  iron  bedstead,  etc.,  and  entrance  from  niiUB 

deck,  also  a  forward  house  with  pilot  house  an<l  staterooms  for  master  anil  chief 

engineer,  as  shown.     This  superstructure  deck  will  be  snrronnded  by  a  strong  and 

neatly-built  rail   of  galvanized-iron  piping.    On  this  deck  will  be  locatetl  three 

boats,  nec«-s8nry  ringbolts,  bitts,  chocks,  fairleads,  lea<l  box,  cleats  for  fenders,  for 

fastening,  and  for  all  other  purposes  required  by  the  service.     Two  hard- wood  sUiis 

will  lead  to  the  forward  deck  and  one  to  the  deck  aft. 

The  vessel  will  be  rigged  as  a  two-m^isted  schooner,  as  shown  on  the  plans  andss 
will  hereinafter  b«  described  and  specified. 

DOUBLE  BOTTOM. 

The  vessel  will  be  fitted  with  a  double  bottom,  extending  from  frame  Xo.53to 
frame  No.  65,  constructed  as  shown  on  plans.     Inside  height  of  this  double  bottom, 
in  the  clear  between  plates  amidships,  will  be  about  36  inches.     The  vertical  center 
keel  plnte  will  run  from  end  to  end  of  the  double  bottom  and  will  be  tapered  forwani 
of  fnime  65  to  the  height  of  the  keelson,  and  it  will  form  the  center  keelson  for  the 
length  of  the  ^louble  bottom.     The  frames  in  the  double  bottom  will  lie  run  contin- 
uously from  centor  to  the  height  given  under  the  heading   "  frames.''    The  reverse 
barsshall  be  cut  between  the  girders  and  at  the  margin  plate,  where  they  will  be 
dLsi)en8ed  with  for  a  sufficient  distance  to  allow  the  margin  plate  to  be  properly 
worked  in,  and  to  make  the  double  bottom  water-tight  at  the  sides  or  bilges.    As  a 
compensation  for  the  cutting  of  the  reverse  frames  at  the  side,  there  shall  be  put  in 
doubliug  frames,  same  size  as  the  ordinary  frames,  riveted  back  t<>  back  to  frames 
proper.     The  lower  and  upper  angles  connecting  the  vertical  keel  plate  and  side 
girders  to  inner  skin  and  tloor  plates  shaU  be  continuous.     The  reverse  bars  in  clip* 
between  the  girders  are  to  be  secured  thereto  by  means  of  small  iilate  knees  large 
eiioiigh  to  take  three  rivets  on  each  side,  and  they  are  to  be  streugthenetl  by  vertical 
angles  where,  in  the  opinion  of  the  superint^mdent  in  charge  of  the  work,  it  may  be 
deemed  necessary.     The  plans,  together  with  the  specifications,  shall  govern  the  con- 
struction of  the  double  bottom,  and  two  ballast  compartments  shall  be  formed  of 
same,  aa  shown  on  plans. 

BALLAST  TANK  APT. 

^  Beams  in  ballast  tank  to  be  angle  steel,  3  by  21  by  ft  inches,  fitted  to  each  fi^ma 
^  a  secured  thereto  by  knee-brackets  of  proper  size  and  tliickness.  Plating  at  cen- 
iroii  ^  ^^11  ^^  P^""*^^  ^^^  '"I  "•»  re  foot,  reduced  at  sides  to  8  pounds.  Round  wrought- 
t^lrlT  k""  ?  "^'^^  ^*iter-tight  cover  to  be  fitted  as  shown  cm  plans.  All  trimming 
that  thoroughly  water-tight,  and  tested  by  hydrostatic  pressure  not  lees  than 

mi^li^Ty'^''^''^^  **"  "*  ^^""'^  of  water  of  15  feet,  tiuM  to  the  satisfaction  of  the  super- 
intendent in  charge  of  the  work. 

BULKHKAD8. 

to?e  tes"tld''b^^  llaroZT^'"'^  "^  ^''  ''**'"'  "^  ^"  *^"'''  thoroughly  water-tight,  and 
water  of  ifi  r^l  fJ^  IT  .  P'^^s"!^  "ot  less  than  that  corresponding  to  a  head  of 
patent  radHtTn/l^r^  ^""^^^"^  of  the  ke<^I.  The  bulkheails  shall  be  fitted  with 
bottom,  and  also  towf^^J  *^®  ^iistance  between  the  stiflTeners  decreasing  t-oward  the 

aia  tue  center  line  of  the  vessel.     The  plates  shall  therefore  no% 
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1)6  inereased  in  thickneM  in  the  lower  part  of  the  bulkhea<l,  but  be  of  a  nniforin 
thickness  of  9  pounds  per  square  foot.  The  stifteners  shall  be  in  size  ef^ual  to  the 
frames. 

Doni>le  frames  shall  be  fitted  at  all  the  water-tight  bulkheads,  and  both  eclges  of 
both  tVames  shall  be  planed  for  calking.  To  prepare  such  edges  by  chipping  after 
fitting  of  the  shell-plating  will  not  be  allowed.  The  whole  shall  be  made  thoroughly 
wat^'r-tight  by  calking  only,  except  in  such  places  where,  iu  the  opinion  of  the  su- 
perintendent in  charge,  hempen  stop- waters,  dipped  in  red  lead,  may  be  used  as  an 
extra  precaution.  Seams  of  plating  to  run  horizontally,  the  plates  to  be  lap-Jointed, 
planed,  and  calked  water-tight.  Around  keelsons  and  stringers  will  be  fitted  shoes 
of  angles  strictly  conforming  with  the  shape  of  angles,  corners,  etc.,  on  one  side  and 
a  plate  on  the  other.  Liners  for  the  outside  strakes  at  water-tight  bulkheads  shall 
extend  from  the  frame  forward  to  the  frame  abaft  the  bulkheads;  they  shall  be 
planed,  fitted  tight,  and  be  calked.  Suitable  sluice  valves  to  be  fitted  on  all  water- 
tight bulkheads,  and  to  be  worked  from  the  upper  deck.  Liners  and  stifieuers  to  be 
put  in  where  necessary.  The  coal-bunker  bulkheads  to  be  built  as  ))er  plan,  the 
plates  to  weigh  7  pounds  per  square  foot.  It  is  the  intention  that  the  bulkheadrt 
and  all  water-tight  compartments  in  the  vessel  sliall  l>e  tight  against  the  pressure 
specified,  and  that  the  bulkheads  shall  be  built  strong  enough  to  withstand  any 
pressure  doe  to.  the  complete  filling  of  any  room  or  compartment  l>elow  main  dei-k. 
Care  shall  therefore  be  taken  that  such  a.  result  will  be  obtained  and  tests  will  be 
made  by  the  representative  of  the  Light-House  Board  to  such  an  extent  as  will  sat- 
infy  him  that  the  intention  of  the  contract  has  been  fulfilled. 

LOWER  CABIN  AFT. 

Will  be  fitted  with  ten  beds  with  drawers  underneath,  beds  and  drawers  to  be 
constructed  of  pipes,  tees,  elbows,  and  wire  netting,  as  per  plan;  four  air  ports  10 
iDehes  in  diameter  will  be  fitted  on  each  side  with  storm  covers  of  cast  iron  working 
on  hinges;  necessary  shelves,  hooks,  etc.,  to  be  fitted  where  required;  all  w(nhI- 
work  whit<e  piue;  doors  in  staterooms  to  be  arranged  in  panels ;  all  locks  and  fittings 
fur  doors,  drawers  under  beils,  etc.,  to  be  of  brass.  The  entrance  to  these  quarters 
will  be  from  main  deck  on  starboard  side  in  engine  room,  as  shown,  and  will  be  built 
])erfectly  water-tight  into  the  water-tight  bulkheatl;  lockers  to  befitted  as  shown 
and  as  ^  ill  be  directed. 

CRBW  SPACE. 

The  crew  space  will  be  located  as  per  drawing,  and  will  be  fitted  with  berths  for 
12  men,  constructed  of  pipes,  t43es,  elbows,  and  wire  netting ;  un<ler  each  of  the  lower 
berths  there  will  be  two  drawers  of  wire,  fitted  with  lo(>k  and  keys  of  brasN ;  six 
wardrobes  will  be  built  as  shown,  15  inches  in  clear  above  deck,  and  a  table  having 
an  ash  top  and  sufficiently  large  to  seat  12  men  will  be  furnished.  This  table  will 
be  made  to  slide  up  on  stanchions  and  properly  fastened  underneath  deck  beams  when 
uottn  use;  necessary  clothes  hooks  to  )>e  provided;  special  care  to  be  taken  to  ]>ro- 
vide  proper  ventilation  and  good  light.  Draining  holes  to  be  cut  in  the  flooring 
where  directe<l.  There  will  be  four  air  ports  on  each  side,  of  metal,  and  10  inc^hes  in 
<liameter  in  clear,  with  rubber  packing  and  cast-iron  storm  covers  working  on 
biages.  To  each  bed  will  be  furniehed  one  mattress,  onepillo  w  with  cover,  one  mattrenH 
cover,  two  cotton  sheetH,  and  two  blankets.  The  crew  space  will  also  be  provided  with 
goo<l  substantial  outfit  of  crockery,  cutlery,  glass  and  table  ware  complete  for  12 
men ;  also  fourteen  wooden  stools. 

EQriPMKNT  AND  OrTFIT. 

Steam-BtedHng  gear, — The  vessel  shall  have  a  steam-steering  gear  of  the  Globe  pat- 
tern; the  engine  shall  be  fitted  complete  with  drum;  hand-steering  and  steam-steer- 
^^  wheels  of  proper  size  and  neat  finish;  all  chaiuH,  wire  ropes,  blocks,  and  lair- 
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leads  Hhall  be  mipplied  and  fitted;  the  whole  shall  be  arranged  in  the  nkofrt ooa- 
veil  ion  t  manner  ready  for  actual  use  for  steering  by  hand  or  by  steam,  ^nd  to  tb» 
satisfaction  of  the  representative  of  the  Light-House  Board. 

Anckart  and  okuins, — Tho  following  anchors  will  be  snjpplied  by  the  contractor 
One  bow  anchor,  1,600  pounds;  one  bow  anchor,  1,400  pounds;  one  stream  anchor, 
500  pounds;  all  with  iron  stocks;  alsoSO&thoms  l|-inch  stud  chain,  andTSfathooi 
l|-inch  stud  chain ;  necessary  chocks,  etc.,  to  be  made  and  fastened  iu  their  props 
place.    The  chains  shall  stand  in  every  respect  and  satisfactorily  Lloyd's  tests. 

Hoi»Hng  engine*, — ^The  contractor  shall  furnish  and  fasten  in  places  indicated  on 
plans  one  double  lO^-inch  cylinder  steam-hoisting  engine,  of  Copeland  &  Boesak 
New  York,  pattern,  and  one  single  6-inch  cylinder  bolster  of  the  same  make. 

The  holsters  shall  be  leaded  under  and  strongly  fastened  to  deck  and  deck  beama 
They  shall  be  provided  and  fitted  with  all  valves,  pipes,  eonneotiona,  etc.,  neeesBtiy 
in  actual  service,  to  the  satisfaction  of  the  representative  of  the  Light-House  Board. 

DRAWINGS. 

The  contractor  will  furnish  the  Light-House  Board  with  a  complete  set  of  drav* 
ings  or  tracings  (no  blueprints  will  be  accepted,  except  in  such  oases  where,  in  the 
opinion  of  the  Light^House  Board,  a  blueprint  would  fvliy  answer  the  purpose)  «f 
all  parts  of  the  hull,  machinery,  pumps,  rigging,  and  general  arrangements  of  aaafi 
asaAsembled  in  the  vessel  and  as  actually  constnicted;  also  weights  of  boilers,  sb- 
gines,  pumps,  shafting,  propellers,  etc.,  where  possible  to  be  given  in  detail.  Snefc 
drawings,  weights,  and  other  data  to  be  delivered  to  the  Light-House  Board  withia 
thirty  days  after  the  final  trial  trip;  also  a  model,  ^-inch  scale,  suitably  mounted. 

KNOIXRS,   BOILKRS,  AND  APPURTKNANCK8  FOR  TWIN  SCREWS. 

General  deaoription. — There  will  be  two  right  and  left  handed  cast-iron  s<?rew  pr^ 
pellers,  one  under  each  counter,  of  about  6  feet  9  inches  diameter  and  suitable  pi^^ 
each  screw  to  be  driven  by  an  inverted-cylinder  surface-condensing  two-cylinder 
fore-and-aft  compound  engine,  the  cylinders  to  bo  16  inches  and  31  inches  in  diamettf, 
with  a  stroke  of  24  inches. 

Screw  propellers. — To  be  of  cast  iron,  each  about  6  feet  9  inches  in  diameter,  of  suit- 
able pitch,  and  provided  with  four  blades.  They  are  te  be  secured  to  shaft  by  mefiss 
of  longitudinal  keys  and  held  in  place  by  nuts  screwed  on  and  locked  in  place,  th^ 
starboard  propeller  will  be  right  and  the  port  one  left  handed.  The  shaft  casing  will 
enter  about  1  inch  into  the  propeller  boss  and  be  fitte<l  water  tight;  each  boss  will 
be  finished  at  the  after  end  by  a  composition  cap  bolted  on  water-tight.  The  pn>> 
p<41ers  will  be  cast  ha  smoothly  as  possible  and  have  all  roughness  removed. 

Boilers, — There  are  to  be  two  cylindrical  single-ended  steel  return  tubular  boilers, 
located  ns  shown  on  plans,  II  feet  9  inches  diameter  outside  the  smallest  course  of 
shell,  and  12  feet  long  from  outside  to  outside  of  ends. 

There  are  to  be  two  Fox's  patent  corrugated  furnaces  in  each  boiler,  40  incbeB  in 
diameter  inside;  corrugations  to  extend  fVom  the  front  end  to  the  back  tube-head 
and  secured  thereto  by  means  of  a  single  seam  of  rivets,  of  diameter  and  pitch  to 
snit  the  thickness  of  the  plates.    The  corrugations  of  furnaces  are  to  alternate. 

The  back  connections  will  be  about  36  inches  long  at  the  l)ottom  and  about  33 
indies  at  the  top,  increased  in  a  direction  parallel  with  the  length  of  the  boiler, and 
the  side  sheets  are  to  be  carried  eccentric  to  the  shell,  so  that  the  distance  between 
the  shell  and  said  side  sheet  will  be  about  4|  inches  in  the  clear  at- the  bottom,  in* 
creasing  upward  to  a  distance,  in  the  clear,  of  about  6^  inches  at  the  height  of  the 
top  row  of  the  tubes.  The  crown  sheet  is  to  be  horizontal  and  stayed  by  means  of 
wrought-iron  girders,  properly  spaced,  and  formed  at  the  ends  to  have  bearings  on 
the  front,  back,  and  crown  plates,  and  have  a  clear  space  of  not  less  than  2  inchea 
between  the  crown  sheet  and  the  bottom  of  the  girders. 
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The  shells  of  the  boilers  will  be  made  iu  two  lengths  lougitudlnally,  the  smaller 
courses  toward  the  front  or  firing  end,  and  of  suitable  thickness  to  meet  the  require- 
ments of  the  United  States  steam-boiler  inspection  for  a  working  pressure  of  110 
pounds  per  gauge.  The  circumferential  seams  will  be  double  lap-riveted  seams,  and 
the  longitudinal  seams  are  to  be  properly  spaced  to  clear  all  fittings^  and  are  to  be 
riveted  and  strapped  to  suit  the  requirements  of  the  United  States  steam-boiler 
inspection  for  a  working  pressure  as  stated  above. 

The  end  plates  shall  be  made  in  not  more  than  two  plates  in  each  end  plate ;  the 
seam  joining  the  plates  to  be  horizontal,  and  situated  at  a  proper  height  above  the 
tops  of  the  tubes;  seams  to  be  double-riveted  zigzag,  with  proper  calking  edges. 

There  are  to  be  about  one-hundred  and  sixty-two  3^  inches  outside  diameter,  best 
American  lap-welded  charcoal -iron  boiler-tubes  in  each  boiler;  the  distance  be- 
tween the  tube-sheets  from  inside  to  inside  to  be  about  8  feet  3  inches.  Tubes  to 
be  spaced  not  less  than  ii  inches  horizontally  and  Tertically;  a  vertical  space  of 
abont  5  inches  in  the  clear  to  be  left  between  the  tubes  in  the  center  of  the  boiler, 
and  two  others  not  less  than  2^  inches,  and  located  as  per  drawing.  Tubes,  spaces, 
etc.,  to  bo  arranged  according  to  drawings  furnished  by  the  Light-House  Board. 
Stay  tubes  to  be  put  in  in  a  sufficient  number  to  the  satisfaction  of  the  representatives 
of  the  Light- House  Board.  Tubes  to  be  expanded  and  beaded  over  at  both  ends  in 
the  very  best  manner. 

The  scantlings  of  the  boilers  to  be  as  follows :  Shell-plates,  1}  inch  in  thickness. 
Front  and  rear  tube-heads,  f  inch.  Back  head  of  back  connections,  ^  inch.  Side 
sheets  of  back  connections,  i  inch.  Crown  sheet  of  back  connections,  ^^  inch. 
Upper  part  of  end  plates,  i  inch;  furnaces,  ^  inch;  lower  part  rear  end  plate,  i 
inch. 

The  back  connection  will  be  stayed  to  the  shell  in  a  substantial  manner  and  in 
accordance  with  the  rules  of  the  Board  of  Supervising  Inspectors  governing  the 
construction  of  marine  boilers  to  be  used  in  salt  water.  The  strain  on  the  stays 
shall  not  exceed  5,000  pounds  per  square  inch  of  section  at  the  bottom  of  the  thread, 
and  all  screw  stays  will  have  raised  threads  and  be  made  without  welds. 

The  front  and  back  ends  will  be  provided  with  stays  extending  from  outside  to  outside 
of  shells,  with  hexagonal  nuts  and  stiffening  plate  outside,  and  nuts  and  castings  inside 
to  stiffen  the  end  plates  properly.  A  pair  of  3  by  3  by  ^  inch  angle-irons  are  to  be  se- 
curely riveted  to  the  inside  of  the  end  plates,  one  on  each  side  of  the  stay,  and 
abont  1^  inches  farther  apart  than  the  diameter  of  the  stay. 

The  angle  irons  are  to  extend  horizontally  across  the  ends  a  sufficient  distance  be- 
yond the  ontside  stays  to  insure  good  work.  The  stays  are  to  be  spaced  far  enough 
apart  to  admit  a  man  to  pass  between  them  to  inspect  the  boiler.  These  stays  are 
to  be  proportioned  to  stand  a  strain  of  not  more  than  5,000  pounds  per  sqnare  inch 
of  sectio'i  at  the  root  of  the  thread.  All  plates  are  to  be  planed  on  the  edges  and 
tlioroughly  calked  inside  and  outside.  All  rivet  holes  to  be  drilled  to  full  size,  and 
if  any  of  the  rivet  holes  should  be  partly  blind  they  must  be  reamed  fair. 

Ihiikey  boiler. — ^The  contractor  shall  furnish  and  erect  in  the  vessel,  where  shown 
on  plans,  ready  for  use,  a  vertical  tubular  boiler  of  sufficient  size  to  give  steam  to 
both  hoisting  engines  and  all  heaters  simultaneously.  This  boiler  shall  bo  iitt«d 
with  all  pipes,  connections,  valves,  instruments^  etc.,  required  by  law  and  neces- 
Bsry  for  hoisting  engines,  for  heating  of  the  vessel  throughout,  and  for  connection 
with  the  donkey  pump  in  engine  room.  Also  suitable  injector  and  feed  pump,  with 
all  necessary  fittings  and  tools. 

Te$ting^of  boilers. — ^When  the  boilers  are  ready  and  before  being  lowered  into  the 
▼ewel,  a  hydrostatic  pressure  of  165  pounds  per  square  inch  by  gauge  shall  be  ap- 
plied; all  developing  leaks  shall  be  made  tight  carefully  and  effectually.  Should 
rivets  or  socket  bolts  show  such  leaks  as  in  the  opinion  of  the  representative  of  the 
Light-House  Board  would  necessitate  the  cutting  out  of  such  rivet-s  or  bolt«,  this 
>ball  be  done ;  the  holes  shall  be  made  true  if  necessary,  and  new  rivets  or  bolts  fitted. 
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The  hydrostatic  test  shall  be  contiuned  until  no  leaks  can  be  detected  auduntQUie 
I'esnlt  is  entirely  satisfactory. 

These  tests  finished^  the  boilers  shall  be  subjected  tc»  a  steam  presanxe  of  not  Itm 
tlian  40  poands  per  square  inch,  continued  long  cuough  te  satisfy  the  representative 
of  the  Light-House  Board  that  the  boilers  are  in  absolute  working  order  under  the 
recxuiremcnts  of  the  contract  and  specifications,  whereafter  the  boilers  may  be  placed 
in  the  vessel. 

Tlie  boilers  (main  and  donkey)  shall  stand  all  tests  and  shall  be  provided  with  all 
fittings,  valves,  instruments,  and  appliances  for  safety,  etc.,  prescribed  by  United 
8t>ates  law  and  the  rules  and  regulations  of  the  Board  of  Siipervisiog  Dispeeton  of 
Steam  Vessels. 

Boiler  mat f  rial. — All  the  material  of  the  boilers  is  to  be  opeu-heartb  mild  steel, 
with  the  exception  of  the  tul>es,  and  shall  stand  satisfactorily  the  tests  adopted  bj 
the  Light- House  Board  and  specified  in  detail  hereinaft'Cr. 

lYial  trip. — In  addition  to  the  necessary  trials  of  the  machinery  at  the  dock,  a 
trial  trip  is  also  t<o  be  made,  of  about  twelve  hours'  duration,  or  as  may  be  directed 
by  the  Light- House  Board,  at  the  expense  of  the  oontractc»r,  and  the  «*Dgiues  raoct 
develop  650  indicated  horse  power  when  the  engines  are  making  137  revolutions  per 
minut'e,  with  a  coal  consumption  of  2^-  pounds  per  indicated  horse  power,  and  steam, 
per  gauge,  at  100  pounds  pressure  per  square  inch.  All  bearings,  jonrnals,  crank- 
pins,  and  other  parts  of  the  engine  to  show  no  tendency  to  heat  or  grip,  but  to  ran 
smoothly,  the  engine  to  pass  its  centeiM  wLhout  shock  or  noise.  The  machiitery 
must  work  on  this  trial  trip  to  the  entire  satisfaction  of  the  representative  of  the 
Light^House  Board,  and  if  any  defects  should  develop  on  the  trial,  subsequent  triai:*. 
at  the  expense  of  the  contractor,  as  described  above,  will  be  made  until  evejry  part 
of  the  machinery  has  been  proven  to  be  in  accordance  with  the  requirement^}  of  these 
specifications,  to  the  satisf:iction  of  the  Light-House  Board. 

• 

SPECIFICATION'S  FOR  SK ARCH-LIGHT  APPARATITH  TO  KK  PLACED  ON  THE  LIGHT-HOUSE 

TKXDER   MAPLE. 

Engine, — One  4  by  8  inch  automatic  horizontal  engine  (type  to  be  approved  by  the 
Light-House  Board),  equipped  with  necessary  oiling  devic4^«,  sight-feed  lubricator, 
wrenches,  and  other  appliances  necessary  to  operate  engine. 

Dynamo. — One  automatic  dynamo  (type  to.be  appro  veil  by  the  Light-House  Board) 
of  sufficient  capacity  to  operate  one  14-inch  x>araY>o1ic-reflector  8earch4ight,  aa  here- 
inafter specified,  and  fc»rty  16-candle  i>ower  incandescent  lamps.  This  dynamo  shall 
have  a  fixed  i>oint  of  commutation,  and  shall  operate  from  full  to  no  load  without 
adjustments.  The  armature  of  the  dynamo  shall  be  bolted  io  the  engine.  It  shaU 
be  equipped  with  sclf-oiling  bearings,  and  mounted  on  an  iron  stand. 

Searoh'light. — One  14-iuch  search  light  of  3,000-candle  power,  with  parabolic  sil- 
ver-plated reflector ;  brackets  to  be  place<l  on  each  side  of  wheel-house  to  support 
search-lamp,  and  n(.>rossary  electrioul  (connection.  The  search  light  to  be  of  best 
American  manufacture  of  the  description  ordinarily  used  on  merchant  vessels,  with 
hand  regulating  devices. 

Switch-hoard. — A  suitable  switch-board  shall  be  provided  and  located  in  engine 
room.  It  shall  be  etiuipped  with  four  double-pole  switches  of  the  *' quick  break ^ 
class,  mounted  on  marble  panel. 

Instruments. — A  suitable  ammeter  and  voltmeter  shall  1>e  fumishe<l  and  placed  in 
cabinet  containing  switch. 

Att4U}hment  plugs. — Suitable  attachment  plugs  shall  be  placed  on  each  side  of  the 
pilot-house  for  search  light. 

Incandescent  lamps^ — Forty  incandescent  lamps  shall  be  furnished  and  placed  a« 
directed;  they  shall  be  equipped  with  key  or  keyless  sockets,  mounted  on  fixtures 
with  necessary  shades.  There  shall  also  be  furnished  twelve  spare  lamps  and  fit- 
tings.   An  extra  socket  with  flexible  wire  cord  attachment  shall  be  placed  in  each 
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stateroom  and  chartroom,  so  that  the  lamps  may  be  used  iu  two  places,  the  positions^ 
to  be  designated  by  the  light-house  inspector. 

Wiring, — Grimshaw  white-coi*e  wire  shall  be  employed  throughout. 

Capacity. — ^The  capacity  of  the  system  of  wiring  shall  be  rated  for  double  the  num-  1 

ber  of  amperes  required  to  operate  the  search-light. 

Molding. — The  system  of  wiring  throughout  the  boat  shall  be  incloscMl  in  molding. 

Safeijf  devioeB. — ^The  system  of  wiring  shall  be  eqnipped  with  necessary  safety  de- 
Ticefly  and  shall  be  mounted  on  ]>orcelain. 

Rules. — In  general  the  installation  shall  conform  with  the  rules  of  the  New  Eng- 
land Inspeotitm  Bureau,  and  subject  to  the  inspection  and  approval  of  the  represent- 
ative of  the  Light-House  Board. 

The  speoiftcations  for  inspection  of  steel  for  use  in  the  construction  of  the  hull  and 
machinery  of  the  Maple  are  the  same  that  have  been  used  in  the  other  tenders  built 
by  the  Board. 
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INTERNATIONAL  UNIFORM  SYSTEM  OF  BUOYAGE. 


Department  of  Statb^ 
International  Marine  Conference, 

WMkington,  D,  C,  Januarif  5, 1890, 
Naval  Secretary,  Light-House  Board, 

TreasHvu  Departmenij  Washingiou: 

Sir  :  I  have  the  honor  to  transmit  herewith  oopy  of  final  act  of  the  luteruational 
Marine  Conference,  containing  rales,  regnlations,  and  recommendations  approved  by 
the  Conference,  and  beg  leave  to  call  your  attention  to  recommendations  nnder  gen- 
eral division  12  of  the  programme.  I  also  send  copy  of  committee  report  on  this 
Muoe  di vision  y  with  the  request  that  the  Light-House  Board  favor  the  American  del- 
gates  with  their  opinions  upon  these  various  recommendations,  as  well  as  with  any 
new  recommendations  upon  the  subject  they  may  deem  necessary  in  adopting  legis- 
lation regarding  buoyage  of  United  States  waters. 

I  am,  sir,  very  respectfully,  your  most  obedient  servant, 

For  the  American  delegates : 

V.  L.  Cottman, 

Lieutenant f  U,  S,  Xavy,  Secretary, 


Treasxtry  Department,  Office  of  the  Lioht-House  Board, 

IVattkinglottf  January  31,  1890. 

Lieut.  Ridgely  Hunt.  U.  S.  N., 

Intemaiional  Marine  Conference,  State  Department,  Washington,  D,  C: 

Sib:  The  Light-House  Board  is  in  receipt  of  your  letter  of  January  9,  1890,  in 

irhioh,  by  direction  of  the  secretary  of  the  Marino  Conference,  you  request  that  the 

Board  submit  to  the  American  delegates  any  expression  of  lf»  opinion  concerning 

lihe  conclusions  of  the  Conference  as  contained  iu  the  final  act  an<l  in  the  committee 

report  on  general  divisions  9,  10,  11,  aud  12,  and  you  are  informed  that  the  matter 

Will  be  considered  by  the  Board  at  its-next  meeting. 

Respectfully, 

I).  B.  Harmony, 

Rear-Admiral,  U,  S.  N,,  Chairman, 


Department  of  State, 

International  Marine  Conference, 

Waehingtov,  {no  date). 

Dear  Sir  :  I  am  directed  by  the  secretary  of  the  Marine  Conference  to  request 

fon  to  be  so  good  as  to  submit  to  the  American  delegates  any  expressions  of  opinion 

^ou  may  have  concerning  the  conclusions  of  the  Conference  a«  contained  in  the  final 

let  and  in  the  committee  report  on  general  divisions  9,  10,  11,  and  12,  so  as  to  enable 

ihem  to  frame  their  report  iu  accordance  therewith.    There  is  to  be  a  meeting  of  the 

Unerican  delegates  on  February  9. 

Very  respectfully,  your  obedient  servant, 

Ridgely  Hunt, 

Lieutenant, 
Admiial  D.  B.  Hakmony,  U.  S.  N., 

WoBhington,  D,  C. 

m 
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Treasury  Dkpabtmknt,  Office  of  the  Light-House  Boabd, 

WaahiMgtim,  Febnuurg  8^  £% 
Rear- Admiral  S.  R.  Frankun,  U.  S.  Navy, 

Presidettt  Jniernational  Marine  Covferencef 

Deparim^mt  of  67of<»j  IVathin^toH,  D,  C-.: 
Sir  :  The  Board  has  the  honor  to  ackuowledge  the  receipt  of  a  letter  fnMiithe» 
retary  of  the  Conference  requesting  the  opinion  of  the  Light-House^  Board  coortt 
ing  the  conclusions  of  that  body,  as  contained  in  the  final  act  regarding  divimil 
10, 11,  and  12. 
In  reply,  the  Board  begs  leave  to  state  as  follows : 
In  its  opinion  the  adoption  of  General  Division  9  is  advisable. 
IMvision  10:  (a)  Very  desirable.     (6)  The  Board  has  no  opinion  to  offer.    WHbfrj 
^ard  to  the  resolution  submitted  for  the  consideration  of  the  Powers,  its  ad<^tiss> 
considered  desirable. 

Division  11 :  (a)  (6)  (c)  Desirable.  It  is  suggested,  however,  (a)  that  "  magwtii' 
are  more  desirable  than  *'  true  "  bearings.  Concerning  the  remainder  of  this  divfei* 
(1)  is  consideied  advisable;  (2)  advisable,  but  the  compass  points  should  alw^ 
given  J  (3)  advisable;  (4)  advisable;  (5)  not  necessary;  (6)  and  (7)  advisable;  v^ 
suggested  that  the  visibility  of  alight  should  be  stated  for  "clear **  weatha* 
"  mean  "  state  of  the  weather  is  indefinite;  (9)  advisable;  (10)  no  opinion;  (U)td 
(12)  advisable. 

Division  12:  (a)  (6)  Excellent.  The  suggestion  for  marking  shoals  on  the  coop* 
system  is  thought  desirable,  but  there  is  no  such  provision  in  the  Light-House  Btt 
ulations. 

On  page  25,  the  first  paragraph  Is  considered  advisable.  Color:  Red  for  starbos*- 
hand  buoys,  desirable.  Port-hand  buoys  should  be  black,  ^noys  defining  mid^ 
ground  should  be  marked^  it  is  thought,  on  the  compass  system.  Roehs  is  /atn^ 
On  obstructions,  or  on  shoals  so  small  as  to  admit  of  a  passage  way  on  either  s^ 
should  be  marked  by  buoys  with  red  and  black  horizontal  stripes,  as  is  now  d«ie*f 
this  Establishment  in  accordance  with  the  present  law.  Forth:  It  is  believed  tW 
the  present  syatem  employed  by  the  Light- House  Establishment  is  the  best.  Thf  * 
of  the  spar  buoy  is  determined  on  the  American  coasts  by  the  local  conditions  of  i« 
which  in  winter  time  necessitates  their  use  in  many  localities.  Top-maf l»  aw  »* 
much  used  by  this  Establishment  and  are  not  often  considered  necessary.  Ksisim 
and  letters:  Desirable,  as  far  as  many  intersecting  channels  will  permit.  B»opn$^ 
marking  of  tcrecks:  (a)  Desirable;  (&)  no  opinion. 
Respectfully, 

George  W.  Coffif, 
Commander,  U,  S,  Navif,  Naval  Secrei^ 


Department  of  State, 
lsteknational  marine  confekkffck, 

^     ^  Washington,  February  10, 18S^ 

The  Light-House  Board, 

Treasury  Department,  Washington,  D.  C.  j 

instant  fr  fV^^-^**^"'  to  acknowledge  the  receipt  of  oommunication  of  thel*; 
sions  of  rT  n  Y^^^'^^^^^^  Board,  expressing  its  opinion  concerning  the  eo«ir 
^hich  will  1  ^''''^®''*''*'*^  regarding  divisions  9,  10,  11,  and  12  of  the  progwim* 
held  to-day.     "^^^"^"^^^^^"^  to  the  United  States  delegates  at  the  meeting  to  !• 


I  bog  leave  here  to  «v  w 

Kates,  for  your  coone  ?''^*'^  ™^  tlianks,  as  well  as  those  of  the  United  Sistw  d* 
during  the  session  of^h    n  *^  *^®  niatter  and  for  the  valuable  assistance  rendiM 
I  am,  sir,  very  resJecSy,'"''''' 


8.   R.  FRANKUXt 

Rear-Admiral,  U.  S.  Navy,  Pn^^ 
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Department  of  State, 
WaBhingUm,  October  4, 1890, 
The  Secretary  of  the  Treasury: 

Sir:  I  have.the  honor  to  inclose  for  yonr  information  copy  of  ajoint  resolution  of 
Congress  requesting  and  directing  the  Secretary  of  State,  the  Secretary  of  the  Treas- 
ury, the  Secretary  of  War,  and  the  Secretary  of  the  Navy  "  to  examine  the  report 
and  recommendations  made  by  the  delegates  of  the  United  States  in  the  International 
Marine  Conference,  dated  February  20,  1890,  and  as  far  as  the  same  apply  to  sub- 
jects under  the  jurisdiction  of  their  respective  Departments,  and  are  approved  by 
them,  to  prepare  and  submit  to  Congress  bills  for  the  enactment  into  law  of  said 
recommendation  s. " 

I  have-the  honor  to  be,  sir,  your  obedient  servant, 

James  G.  Blaine. 


In  the  Senate  of  the  United  States, 

September  94,  1890. 
Resolved  by  the  Senate  {ike  House  of  Representatives  concurring),  That  the  Secretary 
of  State,  the  Secretary  of  the  Treasury,  the  Secretary  of  War,  and  the  Secretary  of 
the  Navy  be  re^iuested,  and  they  are  hereby  directed,  to  examine  the  report  and  reeom- 
mendations  made  by  the  delegates  of  the  United  States  in  the  International  Marine 
Conference,  da-ted  February  20, 1890,  and,  as  far  as  the  same  apply  to  subjects  under 
the  jurisdiction  of  their  respective  Departments  and  are  approved  by  them,  to  pre- 
pare and  Bubnmit  to  Congress  bills  for  the  enactment  into  law  of  said  recommenda- 
tions. 

Attest: 

Anson  G.  McCook, 

Secretary* 

In  the  House  of  Representatives, 

September  29,  1890, 
Resolved,  That  the  House  of  Representatives  agree  to  the  foregoing  resolution  of 
the  Senate. 
Attest; 

Edw.  McPherson, 

Clerk. 


Treasury  Department, 

Washington,  October  10, 1890, 

The  Light-House  Board: 

The  concurrent  resolution  of  the  Senate  and  House  of  Representatives  dated  Sep- 
tember 24, 1890,  requesting  and  directing  the  Secretary  of  State,  the  Secretary  of  the 
Treasury,  the  Secretary  of  War,  and  the  Secretary  of  the  Navy  to  examine  the  report 
and  recommendations  made  by  the  delegates  of  the  United  States  in  the  International 
Marine  Conference,  dated  February  15  (20),  1890,  as  far  as  the  same  apply  to  the  subjects 
under  the  jurisdiction  of  their  respective  Departments  are  approved  by  them,  to  pre- 
pare and  submit  to  Congress  bUls  for  the  enactment  into  law  of  said  recommenda- 
tions, has  been  referred  to  Assistant  Secretary  Spaulding,  and  you  are  requested  to 
confer  with  him  relative  thereto. 

Vcrytralir.yonrB.  W.  Windom, 

Secretary, 
9022  L  H ^15 
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Tkrasury  Dkpartbcent,  Office  of  the  Light-House  Boabd, 

.     Washington,  October  11,  im 
Capt.  Henry  P.  Picking,  U.  S.  N., 

Inspector  Third  Light-Houae  District^  Keto  Y4fr}c: 

Sir:  Please  make  one  of  a  boards  of  which  yoa  will  act  a«  chairmaD,  compottitf 
yourself^  Commander  George  F.  F.  Wilde,  U.  8.  Navy,  iuq^ector  second  ligbt-hnB 
district,  and  Commander  P.  F.  Harrington,  U.  S.  Navy,  inapector  of  the  fonrthlii^ 
house  district,  to  meet  at  the  light-house  depot,  Staten  Island,  New  York,  v»dto< 
fnlly  consider  the  recommendations  of  the  International  Marine  Conferenee, 
tained  in  General  Divisions  11  and  12,  pages  484  to  493,  of  its  report,  a  copy  of  wkid 
was  sent  you  July  23,  1890,  and  to  make  report  thereon,  with  views  as  to  the  w<^ 
satisfactory  method  of  embodying  the  recommendations  Qf  the  conference  inabiflt» 
be  introduced  in  the  next  Congress.. 

When  it  is  convenient  for  the  board  to  meet,  please  notify  the  other  memben  ^ 

have  already  been  given  preliminary  instructionQ. 

Respectfully, 

Geo.  W.  Coffix, 

Commander^  U,  S.  Navy,  Natal  Secretaiy. 


United  States  General  Light-Hoitsk  Depot, 
Office  of  United  States  Light- Ho  use  Inspector,  Third  District, 

TompJcinsvillCy  N.  F.,  November  IS,  ISOO, 
The  Light-House  Board, 

Wa$U\ngion,  D.  C: 
Sirs:  Referring  to  the  Light-House  Board's  letter  of  Octoljer  11,  1890,  I  have  tk 
honor  to  forward  herewith  the  report  of  the  board  appointed  to  consider  mki  <* 
the  subject  of  aids  to  navigation  proposed  by  the  International  Marine  ConferMKe> 
Respectfully  submitted. 

Henry  F.  Picking,     • 
«  Capiainj  U,  S.  Naty,  Inepeekr, 


U.  S.  General  Light-House  Depot, 
Office  of  U.  8.  Light-House  Inspector,  Third  District, 

TompkinevilUf  N  Y.,  Novemb^  If,  1830, 
The  Light-House  Board, 

Washington,  D.  C: 

Sirs:  In  obedience  to  the  order  of  the  Light-House  Board,  dated  October  11, 1^ 
we  have  the  honor  to  submit  the  following  report : 

After  careful  consideration  of  the  rules  proposed  by  the  International  Marine  Ctt* 
ference,  stated  in  the  third  volume  of  the  report  of  said  Conference,  page  488,  tf^ 
numbered  from  1  to  12,  both  inclusive,  in  connection  with  the  practice  now  follovci 
in  the  United  States,  vre  consider  that  the  first,  third,  fourth,  and  sixth  of  suchivlt* 
should  be  adopted. 

We  recommend  that,  in  carrying  out  the  second  rule,  the  bearings  of  lights  dehr 
ing  a  narrow  channel  shall  be  expressed  in  compass  points  from  the  magnetic  nox^ 
or  south  point  and  followed  iinme<liate]y,  in  parentheses,  by  the  same  bearings^ 
pressed  in  degrees. 

Fifth  rule :  We  recommend  that  magnetic  bearings  be  used,  expressed  in  poiat^ 
followed  by  the  true  bearings,  expressed  in  degrees  in  iiarentheses. 

Seventh  rule :  We  recommend  that  the  longitude  of  positions  stati^d  in  all  pnWio 
tions  and  charts  for  the  use  of  navigators  shall  be  reckoned  from  the  meridisn  rf 
Greenwich  as  a  prime  meridian. 
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Eighth  rule :  We  recomnien<l  that  the  range  or  viaibility  of  light  shall  he  given 
for  a  clear  state  of  weather. 

Ninth  and  tenth  rnlc^t} :  We  recommend  that  the  geographical  range  of  lights  (col- 
nmn  **  Distance  visible  in  nantical  miles/'  list  of  light-honses,  etc.)  shall  be  given  as 
seen  at  high  water  by  an  observer  15  feet  above  tlie  sea,  and  that  the  classification 
of  lights  based  on  luminons  intensity  (column  '^ Order  of  light")  be  omitted  from 
the  light  list,  retaining  only  the  distinctive  character  of  each  light  as  seen  by  the 
mariner  (column  **  Characteristic  of  light"). 

Eleventh  rnle :  We  are  of  the  opinion  that  the  issne  of  notices  to  mariners  and 
other  information  intended  for  the  use  of  mariners  in  navigating  vessels,  for  dissem- 
ination at  home  and  abroad,  shonld  be  issued  only  from  one  office,  reserving  to  the 
various  offices  which  now  issue  such  notices  the  right  to  issue  notices  for  immediate 
nse  in  the  vicinity  of  the  coast  of  the  United  States.  Information  for  mariners 
which  it  is  desired  to  publish  for  general  disnemination  should  be  forwarded  imme- 
diately by  the  Light- House  Board,  the  Coast  ahd  Geodetic  Survey,  and  the  office  of 
engineers  having  public  works  under  its  direction  to  the  Hydrographic  Office  of  the 
Navy  Department,  and  the  said  hydrographic  office  should  issue  daily  a  general  no- 
tice emijracing  all  such  information  so  reported  or  otherwise  ascertained.  This 
method  will  enable  the  Light-House  Board,  the  inspectors  of  the  light-house  dis- 
tricts and  offices  providing  information  for  the  nse  of  mariners  to  issue  a  notice  to 
those  immediately  and  locally  interested;  but  we  are  strongly  of  the  opinion  that 
all  the  information  on  this  snbject  should  bo  collected  in  one  offioo  and  systemat- 
ically published,  the  publications  of  that  office  embracing  all  information,  whether 
originating  in  the  United  States  or  abroad.  We  recommend,  also,  that  Congress  be 
asked  to  direct  the  President  to  enter  into  correspondence  with  the  other  maritime 
countries  to  determine  the  method  of  exchanging  notices  to  mariners,  light  lists,  and 
other  nantical  information,  so  that  there  shall  be  no  unnecessary  delay  in  the  dis- 
seminanon  of  snch  informati(m. 

-Twelfth  rule :  The  adoption  of  the  system  recommended  in  the  remarks  under  the 
eleventh  rale  will  exclude  the  United  States  from  the  operation  of  the  twelfth  rule. 

IHiming  now  to  the  snbject  of  buoyage,  we  submit  the  following  recommendations, 
based  npon  the  general  principles  recommended  by  the  International  Marine  Con- 
ference : 

The  term  **  starboard  hand  "  shall  define  that  side  of  a  navigable  channel  which  is 
on  the  right  band  of  the  mariner  entering  from  seaward ;  the  term  "  port  hand''  shall 
define  that  side  which  is  on  the  left  hand  under  the  some  circumstances. 

Buoys  defining  the  starboard  hand  of  a  channel  shall  be  painted  a  single  red  color. 

Baoys  defining  a  port  side  of  a  channel  shall  be  painted  a  single  black  color.    Buoys 

defining  obs tractions  shall  be  painted  with  horizontal  bands,  alternately  red  and 

black,  the  first  stripe  at  the  top  being  red.    A  buoy  "defining  a  Junction  of  two  chan- 

'  nels,  either  a  can  or  a  nun  buoy  or  an  iron  spar  buoy,  shall  be  surmounted  by  a  cage. 

We  recommend  the  adoption  of  the  oompass  system  of  buoys  marking  shoals,  as 
follows : 

The  north  side  of  a  shoal,  the  buoy  to  be  painted  with  white  and  black  perpen- 
dicular stripes ;  the  south  side  with  white  and  black  stripes  inclining  firom  the  top 
of  the  buoy  towards  the  left  at  the  bottom,  the  angle  of  inclination  to  be  45^;  the 
east  side  of  a  shoal,  white  and  red,  horizontally  placed,  the  upper  half  of  the  buoy 
white  and  the  lower  half  red;  the  west  side  of  a  shoal  similarly  marked,  the  upper 
portion  black  in  color  and  the  lower  half  white.  The  forms  of  buoys  marking  shoals 
to  follow  the  rales  for  channel  buoys,  to  be  stated  presently. 

It  will  be  observed  that  the  marks  recommended  by  the  International  Marine  Con- 
ference for  the  points  of  a  shoal  will  not  agree  with  our  present  system  of  buoyage. 
We  have  therefore  snggeste^l  a  change  by  which  snch  disagreement  can  be  removed. 

The  International  Marine  Conference  has  omitted  mention  of  the  mid-channel  buoy 
now  used  in  the  waters  of  the  United  States.    Upon  the  adoption  of  the  system  of 
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buoyage  herein  recommended,  we  are  of  the  opinion  that  it  will  he  d«siiab1«  ts 
abolish  the  mid-channel  bnoy.  The  colors  now  nsed  for  that  booy  can  the&  be  vni 
without  confusion  in  marking  the  north  side  of  shoal.  White  and  bUw^k  peifes- 
dicular  stripes  upon  a  buoy  now  have,  however,  a  definite  signification  nxtder  leetn 
4678,  Revised  Statutes  of  the  United  States.  The  mid-channel  bnoys  are  very  fi*- 
quently  dragged  out  of  position.  In  wide  channels  they  are  regarded  as  nimeeessaiy; 
in  narrow  channels  they  may  be  properly  replaced  by  buoys  .marking  eacsh  side  d 
the  channel. 

Buoys  defining  the  starboard  hand  of  a  channel  shall  be  nun  buoys  and  tiiee» 
defining  the  port  hand  can  buoys,  except  when  necessary  to  use  spar  bum. 
Starboard  hand  spar  buoys  shall  be  surmounted  by  a  spindle,  18  inches  in  length  aol 
2  inches  in  diameter.  In  recommending  that  a  starboard-hand  spar  buoy  ahall  ht 
surmounted  by  a  spindle,  we  have  been  influenced  by  our  individual  experience  thit 
the  paint  is  frequently  and  even  generally  cut  off  from  spar  buoys  by  movement  of  ice, 
by  vessels  passing  over  them,  or,  when  placed  in  a  strong  current,  by  the  force  of  the 
water  running  over  them,  making  it  impossible  to  distinguish  a  port-hand  apar  hmy 
from  a  starboard-hand  one.  We  regard  it  as  an  important  consideration  thai  sp§t 
buoys  of  the  starboard  hand  shall  be  distinguished  by  a  top  mark  from  those  of  tb» 
port  side  of  a  channel,  extending  the  principle  adopted  in  the  positions  of  nnn  ani 
can  buoys. 

The  buoys  defining  a  ohanhel  shall  be  numbered  consecutively,  beginning  at  tbr 
seaward  entranc^of  the  channel,  the  port-hand  buoys  designated  by  odd  nnmben 
and  the  starboard-hand  buoys  by  even  numbers.  The  numbers  shall  be  paint«d  is 
white  upon  the  sides  of  buoys,  of  uniform  size  for  each  order  of  buoys. 

We  recommend  that  buoys  or  the  top  sides  of  vessels  used  for  marking  aU  wrecks. 
shall  be  painted  green,  and  the  word  "  Wre<4  "  or  an  abbreviation  "  W^r."  or  "  W 
painted  in  white  upon  the  buoy  or  vessel,  the  full  word  or  the  abbreviation,  accord- 
ing to  the  size  of  the  buoy  or  vessel. 

In  conclusion  the  Board  recommends  that  all  charts,  sailing  directions,  and  other 
publications  issued  by  or  under  the  authority  of  the  United  States,  for  the  guidancB 
of  mariners  in  navigating  vessels,  shall  be  made  to  conform  to  the  rules  whidi 
may  be  adopted  in  relation  to  the  subjeets  of  these  recommendations. 
Respectfully  submitted* 

Henry  F.  Picking, 
Captain,  U,  8,  Kavy,  Chairman  of  the  Board. 

P.  F.  Harrington, 
Commander,  U,  S.  Navy,  Memher, 

Gkorge  F.  F.  Wii.dk, 
Commander,  U.  S.  Navjf,  Member, 


Washington,  D.  C,  Deoemher  18, 18S0, 
The  Speaker  op  the  House  of  Representatives: 

Sir:  I  have  the  honor  to  transmit  herewith  a  letter  Arom  the  Light-House  Board 
of  December  18, 1890.  The  letter  incloses  a  draft  of  a  bill  which,  in  the  Board*! 
opinion,  will  best  carry  out  the  suggestions  contained  in  divisions  numbered  elerea 
and  twelve  of  the  report  of  the  Intemationnl  Marine  Conference. 

The  Board  had  been  requested  to  prepare  thiB  bill,  as  it  contains  matters  willi 
which  it  is  specially  charged, 
Keepectfully,  yours, 

A.  B.  Nbttleton, 

Actinff  Seeretar]f, 
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Trbasurt  Department,  Office  of  the  liiGHT-HouflB  Board, 

Washington,  D.  C,  December  18, 1890, 

The  SSCRBTART  OF  THE  TREASURY: 

Sir  :  In  pursuance  with  the  request  contained  in  the  Department  letter  of  October  1, 
1890,  the  Board  has  the  honor  to  state  that  it  has  given  carefal  attentionund  consider- 
ation to  the  report  of  the  International  Marine  Conference  referring  to  those  subjects 
with  which  it  has  been  charged,  and  incloses  herewitli  a  draft  of  a  bill  to  be  pre- 
sented to  Congress,  which,  in  its  opinion,  will  best  carry  out  the  suggestions  con- 
tained in  .the  report  above  mentioned. 
SeejMtfiilly,  yours, 

^m  C^BO.  W.  Coffin, 

^^  Commander^  U.  8.  Navy,  Naval  Secretary, 


A  BILL  to  carry  into  effect  the  reoommendatiouB  contained  in  dlvisionB  numbered  eleven  and  twelve 
of  tbe  report  of  the  International  Marino  Conference,  and  for  other  purposes. 

Beit  enetcted  hy  the  Senate  and  House  of  Representatives  of  ike  United  States  of  America 
in  Congress  assembled,  That  in  issuing  notices  of  dangers  to  navigation  hereafter,  in 
the  notices  to  mariners,  light-house  and  buoy  lists,  all  bearings  shall  be  given  from 
seaward. 

Sec.  2.  That  the  bearings  of  cuts  and  different  colored  sectors  of  lights  or  bearings 
of  lights  defining  a  narrow  channel  shall  be  magnetic,  expressed  in  compass  points 
from  the  magnetic  north  or  south  point,  and  followed  immediately  by  the  true  bear- 
ings expressed  in  degrees  in  parenthesis. 

Sec.  3.  That  all  bearings  expressed  in  degrees  shall  count  from  north  and  south 
from  zero  to  ninety  degrees  towards  east  and  weftt. 

Sec.  4.  That  in  designating  bearings  the  letter  £  shall  designate  east,  and  the 
letter  \V  shall  designate  west.  That  whenever  bearings  are  given  they  diall  be 
magnetic,  expressed  in  compass  points  from  the  magnetic  north  or  south  point,  and 
followed  immediately  by  the  true  bearings,  expressed  in  degrees  in  parenthesis. 

Sec.  5.  That  distance  shall  be  expressed  in  nautical  miles  and  fractions  thereof, 
and  the  word  cable  shall  mean  the  tenth  part  of  a  nautical  mile,  except  on  the  north- 
ern and  northwestern  lakes. 

Sec.  6.  That  longitude  of  positions  stated  in  all  publications  for  the  use  of  navi- 
gators shall  be  reckoned  from  the  meridian  of  Greenwich  as  a  prime  meridian. 

8rc.  7.  That  in  defining  the  range  of  visibility  of  a  light  it  shall  be  stated  for  clear 
weather. 

Sec.  8.  That  when  the  geographical  range  of  a  light  is  given  it  shall  be  calculated 
as  seen  at  high  water  by  an  observer  fifteen  feet  or  five  meters  above  the  sea.  That 
the  central  offices  that  issue  notices  to  mariners,  or  light  and  buoy  lists,  shall  be 
pnrmrtted  to  correspond  directly  on  such  subjects. 

BUOYAQB. 

Sec.  9.  That  the  term  starboard  hand  shall  define  that  side  of  a  navigable  channel 
which  is  on  the  right  hand  of  the  mariner  entering  from  seaward. 

Sec.  10.  That  the  term  port  hand  shall  define  that  side  which  is  on  the  left  hand 
under  the  same  circumstances. 

Sec.  11.  That  buoys  defining  the  starboard  hand  of  a  channel  shall  be  painted  a 
single  red  color.  That  buoys  defining  the  port  side  of  a  channel  shall  be  painted  a 
single  black  color. 

Src.  12.  That  buoys  defining  rocks  or  obstructions  in  a  fairway,  with  a  channel 
way  on  either  side,  shall  be  painted  with  horizontal  bands  alternately  red  and  blacky 
^^  first  stripe  at  the  top  to  be  red. 
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8iEC.  13.  That  where  a  buoy  is  necessary  to  define  the  junction  of  two  or 
channels  it  shall  be  a  can  bnoy  or  an  iron  spar  buoy  painted  with  vertical  black  asi 
white  stripes. 

&EC,  14.  That  shoals  of  limited  extent  shall  be  marked  on  the  compass  a jstem;  tk 
north  side  of  .the  shoal  by  a  bnoy  painted  with  white  and  black  checks ;  the  scvati) 
side  of  the  shoal  by  a  buoy  painted  with  red  and  black  checks;  on  the  east  side  by 
a  bnoy  painted  the  apper  half  white  and  the  lower  half  red,  hori2K>n tally  placed;  im 
the  west  side  by  a  buoy  painted  with  four  vertical  stripes  alternately  redandbkrt 
Extensive  shoals  with  channel  on  either  side  shall  be  marked  by  the  regular  ehamid 
buoys. 

Sec.  15.  That  buoys  defining  the  starboard  hand  of  a  channel  shall  UKlPn  or  eoi- 
ioal  buoys,  and  those  defining  tlie  port  hand  shall  be  can  buoys,  excep^Rien  neces- 
sary to  use  spar  buoys,  in  wbi^  case  starboard-hand  spar  buoys  shall  be  sarmoimt^ 
by  a  spindle  eighteen  inches  in  length  and  two  inches  in  diameter.  The  port-hini 
spar  buoys  are  to  be  without  this  distinctive  mark. 

8kc.  16.  That  buoys  defining  a  channel  shall  be  numbered  consecutively,  begii- 
niug  at  the  seaward  entrance  to  the  channel.  The  port-hand  buoys  shall  be  daa^ 
nated  by  odd  numbers  and  the  starboard-hand  buoys  by  even  numbers.  The  nnO' 
hers  shall  be  painted  in  white  upon  the  side  of  the  buoys,  in  uniform  size  for  oA 
order  of  buoy. 

Sec.  17.  That  all  buoys  and  the  top  sides  of  vessels  used  for  marking  wrecks  shall 
be  painted  green  and  the  word  Wreck  or  the  letter  W  painted  m  white  upon  tk0 
buoy  or  vessel,  the  full  word  or  the  letter  to  be  used,  according  to  the  size  of  tiw 
buoy  or  vessel. 


DBPARTMEJn-  OF  StaTR, 

Washington,  ifardk  14, 189L 
The  Secretary  or  the  Treasury. 

Sir  :  I  have  the  honor  to  inclose  for  your  information  and  oonsideration  a  copj  of 
a  note  firom.the  British  minister  at  this  capital  proposing  the  adoption  of  an  inte^ 
national  uniform  sj^stem  of  buoyage. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

WiLLTAM  p.  Wharton, 

Acting  Secretary. 


British  Legation, 
WathingioH,  8tk  March,  1S9S. 
Sir:  Her  Majesty's  Government  have  had  under  their  consideration  the  propo6sl<^ 
the  International  Maritime  Conference  of  Washington  for  a  universal  system  of  Bnoyj 
and  Beacons,  and  1  have  now  the  honour,  in  accordance  with  instructions  ih>iii  iht 
Marquis  of  Salisbury,  to  enclose  two  copies  of  a  paper  showing  such  a  system  uiA 
to  state  that  the  United  Kingdom,  India,  and  Her  Migesty^s  colonies  are  prepare<i 
to  adopt  it. 

I  have  the  honour,  etc., 

Julian  Pauncefoh. 
Hon.  James  G.  Blaine,  etc. 


Uniform  System  op  Buoyaok. 

1.  The  mariner,  when  approaching  the  coast,  must  determine  his  position  on  il* 
chart,  and  must  note  the  direction  of  the  main  stream  of  fiood  tide. 

2.  The  term  starboard  hand  shall  denote  that  side  which  would  be  on  the  rigi< 
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hand  of  th«  mariner,  either  going  with  the  main  stream  of  flood  or  entering  a  har- 
bour, river,  or  estuary  from  seaward ;  the  term  port  hand  shall  denote  the  left  hand 
of  the  mariner  under  the  same  circumstances. 

3.  Buoys  showing  the  pointed  top  of  a  cone  ahove  water  shall  be  called  conical, 
and  shall  always  be  starboard  hand  buoys,  as  above  defined.  ^ 

4.  Buoys  showing  a  flat  top  above  water  shall  be  called  can,  and  shall  always  be 
port  hand  buoys,  as  above  defined. 

5.  Buoys  showing  a  domed  top  above  water  shall  be  called  spherical,  and  shall 
mark  the  ends  of  middle  grounds. 

6.  Buoys  having  a  tall  central  structure  on  a  broad  base  shall  be  called  pillar 
buoys,  and  like  other  special  buoys,  such  as  bell  buoys,  gas  buoys,  automatic  sound- 
ing buoys,  &.C.,  &c.,  shall  be  placed  to  mark  special  positions,  either  on  the  coast  or 
in  the  approaches  to  harbours,  &c. 

7.  Buoys  showing  only  a  mast  above  water  shall  be  called  spar  buoys. 

8.  Starboard  hand  buoys  shall  always  be  painted  a  single  red  colour. 

9.  Port  hand  buoys  shall  be  painted  of  another  characteristic  colour,  either  black 
or  parti -colour. 

10.  Spherical  buoys  at  the  ends  of  middle  grounds  shall  always  be  distinguished 
by  horizontal  stripes  of  M'hite  colour. 

11.  Surmounting  topmarks,  such  as  stan  and  cone,  &.C.,  shall  always  be  painted 
one  dark  colour.     . 

12.  Staff  and  cone  shall  only  be  used  on  starboard  hand  buoys ;  staff  and  cylinder 
on  port  hand;  globes  at  the  outer  ends  of  middle  grounds,  and  half  globes  (round 

,  part  uppermost)  at  the  inner  ends. 

13.  Buoys  on  the  same  side  of  a  channel,  estuary,  or  tide  way  may  be  distinguished 
from  each  other  by  names  or  consecutive  numbers  or  letters  commencing  from  sea- 
ward, and  where  necessary  by  a  staff  surmounted  with  the  appropriate  topmark. 

14.  Fairway  buoys  shall  always  bo  painted  in  horizontal  stripes  of  white  colour, 
and  shall  be  surmounted  with  a  staff  only. 

15.  Buoys  intended  for  moorings,  &o.,  may  be  of  shape  or  colour  according  to 
the  discretion  of  the  authority  within  whose  jurisdiction  they  are  laid,  but  formark- 
ing  submarine  telegraph  cables  the  colour  shall  be  green,  with  the  word  "telegraph'' 
painted  thereon  in  white  letters. 

BUOYING  AND  MARKING  OF  WRECKS. 

16.  Wreck  buoys  in  the  open  sea,  or  in  the  approaches  to  a  harbour  or  estuary,  shall 
be  coloured  green,  with  the  word  '^  Wreck  "  painted  in  white  letters  on  them. 

17.  When  possible  the  buoy  shall  be  laid  near  to  the  side  of  the  wreck  next  to  mid- 
ehannel. 

18.  When  a  wreck-marking  vessel  is  used  it  shall,  if  possible,  have  its  top  sides 
colonred  green  with  the  word  "  Wreck''  in  white  letters  thereon,  and  shall  exhibit — 

By  day:  Three  balls  on  a  yard  20  feet  above  the  sea,  two  placed  vertically  at 
one  .end,  and  one  at  the  other,  the  single  ball  being  on  the  side  nearest 
to  the  wreck. 

By  night:  Three  white  hxttd  lights  similarly  arranged  but  not  the  ordinary 
riding  light. 

19.  In  narrow  waters  or  in  rivers,  harbours,  &c.,  under  the  jurisdiction  of  local 
ftuthorities,  the  samernles  may  be  adopted,  or  at  discretion  varied  as  follows: — 

When  a  wreck-marking  vessel  is  used  she  shall  carry  a  yard  On  a  mast  with  two 

balls  by  day,  placed  horizontally,  not  less  than  6  nor  more  than  12  feet  apart, 

and  two  lights  by  night  similarly  placed.    W^hen  a  barge  or  boat  only  is 

used  a  flag  or  ball  may  be  shown  in  the  daytime. 

^'  The  position  in  which  the  marking  vessel  is  placed,  with  reference  to  the 

wieek,  shall  be  at  the  discretion  o^  the  local  authority  having  Jurisdiction. 


L 
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Treasury  DEPARmaDrTf 

OmCB  OK  THK  LIGHT-HOUSK  BOASD, 

WMkingUm,  Uar6k  16,  ISSt 
Capt.  W.  8.  Schley,  U.  8.  N., 

Inspector  Third  ^ght-Houie  DUiriet,  New  Torh,  N.  T. : 

Sir:  The  Light-House  Board  has  created  a  board  which  is  to  meet  at  the  Stite 
Island  general  depot  on  the  call  of  its  chairman,  to  consider.  And  report  on  thessb- 
ject  of  an  international  auiform  system  of  baoyage.  It  is  oomposed  of  Ifae  iiMpset- 
ors  of  the  third,  fourth,  and  eeeond  districts,  and  the  assistant  to  the  inspeeturtf 
the  Third  Light-House  District,  who  will  act  as  recorder.  You  are  directed  to  set 
as  chairman,  and  you  will  call  the  board  together  as  soon  as,  in  yonr  discretioo,  it 
may  be  deemed  proper  to  do  so. 

Inclosed  there  are  sent  to  you,  for  the  consideration  of  yonr  board — 

1.  A  copy  of  the  report  dated  October  11, 1890,  of  the  Picking  Board  on  a  Uni£ora 
System  of  Buoyage. 

2.  A  copy  of  a  draft  of  a  bill  submitted  to  Congress  by  the  Light-House  Board  te 
secure  a  uniform  system  of  buoyage. 

3.  A  copy  of  a  letter  from  the  Department  of  State  of  March  14, 1892,  snbmittiB^ 

4.  A  copy  of  a  letter  dated  Marqh  8, 1892^  from  the  British  minister  at  this  capital 
to  the  Department  of  State,  inclosing — 

5.  A  copy  of  a  printed  paper  entitled^'' Uniform  System  of  Buoyage." 

Your  board  is  directed  to  consider  these  papers,  and  especially  the  English  plia, 
and  to  report  as  early  as  practicable  a  plan  with  its  views  as  to  the  best  method 
of  harmonizing  the  two  in  such  a  way  that  both  nations  can  agree. 
RespectftiUyi 

Geo.  W.  CoPFDr, 
Commander,  U.  8,  JV.,  Kavdl  Seer^tarf, 


Data  for  a  hill  to  carry  into  effect  the  reoommendalion  contained  in  divisione  ansiierrf 
eleven  and  twelve  of  the  report  of  the  International  Marine  Conference,  and  for  eiktr 
purposee. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreeentativee  of  the  United  Statee  of  Awune* 
in  Congress  assembled,  That  in  issuing  notices  of  dangers  to  navigation  hereafter,  is 
the  notices  to  mariners,  light-house  and  buoy  lists,  all  bearings  shall  be  given  tms 
seaward. 

Sec.  2.  That  the  bearings  of  cuts  and  different  colored  sectors  of  lights  or  bearingi 
of  lights,  defining  a  narrow  channel,  shall  be  magnetic,  expressed  in  compass  poinU 
i^om  the  magnetic  north  or  south  point,  and  followed  immediately  by  the  tme  heet- 
ings,  expressed  in  degrees  in  parenthesis. 

Sec.  3.  That  all  bearings  expressed  in  degrees  shall  count  £rom  north  and  eaoA 
from  zero  to  ninety  degrees  toward  east  and  west. 

Sec.  4.  That  in  designating  bearings  the  letter  £  shall  designate  east^  and  ^ 
letter  W  shall  designate  west.  That  whenever  bearings  are  given. they  shaB  b* 
magnetic,  expressed  in  compass  points  from  the  magnetic  north  or  south  pointy  sfld 
followed  immediately  by  the  true  bearings,  expressed  in  degrees  in  parenthesis. 

Sec.  5.  That  distance  shall  be  expressed  in  nautical  miles  and  fractions  thsreoC 
and  the  word  "  cable ''  shall  mean  the  tenth  part  of  anautical  mile,  except  on  the  ncrt^ 
ern  and  northwestern  lakes. 

Sec.  6.  That  the  longitude  of  positions  stated  in  all  publications  for  the  use  d 
navigators  shall  be  reckoned  from  the  meridian  of  Greenwich  ar a  prime  meridian. 

Sec.  7.  That  in  defining  the  range  of  visibility  of  a  light  it  shall  be  statedtoekir 
weather. 
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Sbc.  8.  That  when  the  geographieal  range  of  ft  light  is  given  it  sI^bII  be  calculated 
a8  fieen  at  high  water  by  an  obeerver  fifteen  feet  or  ftve  meters  above  the  sea. '  That 
the  central  offices  that  issue  notices  to  mariners,  or  light  and  buoy  lists,  shall  be  per- 
mitted to  correspond  directly  on  such  subjects. 

BUOYAGE. 

8ec.  9.  That  the  term  ^'starboard  hand''  shall  define  that  side  of  a  navigable  chan- 
nel which  is  on  the  right  hand  of  the  mariner  entering  from  seaward. 

Sec.  10.  That  the  term  ''  port  hand  ^  shall  define  that  side  which  is  on  the  left 
.hand  under  the  same  circumstances. 

Sbc.  11.  That  buoys  defining  the  starboard  hand  of  a  channel  shall  be  painted  a 
single  red  color.  That  buoys  defining  the  port  side  of  a  channel  shall  be  painted  a 
vingle  black  color. 

SlBC.  12.  That  buoys  defining  rooks  or  obstructions  in  a  fairwn^,  with  a  channel 
way  on  either  side,  shall  be  painted  with  horizontal  bands'  alternately  red  and  black, 
the  first  stripe  at  the  top  to  be  red. 

Sec  13.  That  where  a  buoy  is  necessary  to  define  the  Junction  of  two  or  more 
channels  it  shall  be  a  oan  buoy  or  an  iron  spar  buoy  painted  with  vertical  black 
and  white  stripes. 

Sec  14.  That  shoals  with  channel  on  either  side  shall  be  marked  by  the  regular 
channel  buoys. 

Sec  15.  That  buoys  defining  the  starboard  hand  of  a  channel  shall  be  nun  or  con- 
ical buoys,  and  those  defining  the  port  hand  shall  be  can  buoys,  except  when  neces- 
sary to  use  spar  buoys,  in  which  case  starboard-hand  spar  buoys  shall  be  surmounted 
by  a  spindle  eighteen  inches  in  length  and  two  inches  in  diameter.  The  port-hand 
spar  bnoyd  are  to  be  without  this  distinctive  mark. 

Sec  16.  That  buoys  defining  a  channel  shall  be  numbered  consecutively,  begin- 
ning at  the  seaward  entrance  to  the  channel.  The  port-hand  buoys  shall  be  desig- 
nated by  odd  numbers  and  the  starboard-hand  buoys  by  even  numbers.  The  num- 
bers shall  be  painted  in  white  upon  the  side  of  the  buoys  in  uniform  size  for  each 
order  of  buoy. 

Sec  17.  That  all  buoys  and  the  top  sides  of  vessels  used  for  marking  wrecks  shall 
be  painted  ^een,  and  the  word  wreck  or  the  letter  W  painted  in  white  upon  the 
buoy  or  vessel,  the  full  word  or  the  letter  to  be  used  accordingly  to  the  size  of  the 
buoy  or  vessel 

Sec  18.  That  all  beacons,  spindles,  and  day  marks  used  by  the  Light-House  Estab- 
lishment as  aids  to  navigation  shall  be  as  follows,  namely :  On  the  port  side  of  chan- 
nels entering  from  the  sea  these  aids,  of  whatever  nature,  shall  be  painted  black  and 
carry  as  a  top  mark  a  black  cylindrical  cage.  On  the  starboard  side  entering  firom 
the  sea  the  aids  shall  be  painted  red  and  carry  a  red  conical  cage  as  a  top  mark. 
Beacons,  spindles,  or  day  marks  placed  at  the  Junction  of  two  or  more  channels 
shall  carry  a  top  mark,  which,  seen  from  all  directions,  shall  appear  as  a  cross,  the 
whole  to  be  painted  with  black  and  white  vertical  stripes.  Beacons,  spindles,  or 
day  inarks  defining  rocks  or  obstructions  in  a  fairway,  with  a  channel  way  on  either 
side,  shall  carry  a  top  mark,  which  from  all  directions  will  appear  as  a  circular  cage, 
the  whole  to  be  painted  with  horizontal  bands,  alternately  red  and  black,  the  first 
stripe  at  the  top  to  be  rod. 


Treasury  Department, 

Office  of  the  Light-House  Board, 

WoihxnQXon,  March  16, 189fi, 
Capt.  W.  8.  Schley,  U.  S.  N., 

Inspector  Third  Light-House  District,  New  York,  N.  F.; 

Sir:  Inclosed  there  is  sent  yon  a  cli}>piug  from  a  recent  newspaper,  showing  the 

changes  nfade  in  the  system  of  buoyage  on  the  French  coast,  which  were  put  in 

operation  in  October  last 
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It  may  bo  well  for  the  boards  of  which  yoa  are  chairuiaD,  to  couaider  this  in  ee- 
nection  with  the  British  aud  American  pluis. 
Respectfully, 

Oko.  W  Coffin, 
Commander,  U,  S.  iV.,  Naval  Sttretarj. 


LiOHT-HousR  Establishment, 
General  Depot,  Offick  of  Inspectou,  Third  Di{>trict, 

Tomplinwille,  N.  Y.,  Marek  21, 1S9L 
The  Light-House  Board, 

Washington,  Z>.  C: 
8iRS :  I  have  the  honor  to  inform  yon  that  I  have  convened  the  board  to  *'  couUff 
and  report  on  the  subject -of  an  international  uniform  system  of  buoyage,^  to  Mr 
semble  on  Tuesday,  April  5,  at  10  «.  m.,  at  this  depot. 
Very  respectfully, 

W.  8.  Schley. 
Captain t   V.  S,  X,,  Jnnptdtt, 


IT,  S.  Gkxrral  Light-Hoi  se  Depot, 
Office  of  U.  8.  Light-Hoi'se  Ixspectou,  Tiinu>  District, 

TompliinsviUe,  X   I'.,  April  17,  1S9S. 

The  Light-House  Board, 

Washington,  D.  C, : 

Sirs  :  In  compliance  with  the  Board's  order  of  March  16,  referring  to  the  aubjeet  of 
a  uniform  system  of  buoyage,  and  creating  a  board  composed  of  the  inspectors  ^ 
the  third,  fourth,  and  second  districts  and  the  assistant  inspector  of  thetbiiddiir 
trict  to  act  oa  recorder,  to  meet  at  the  call  of  the  cbnirmau,  we  have  the  hoDor  to 
inform  yon  that  the  board  met  at  this  depot  on  the  morning  of  April  5,  at  10^ 
a.  m.,  and  proceeded  to  consider  the  papers  inclosed  with  Light-House  Board's  in- 
stnictions. 

•After  a  full  and  free  discussion  of  the  yarious  papers  submitted  to  Uie  Board,  aa^ 
especially  the  English  plan,  it  was  found  that  little  difference  really  existed  \t- 
tween  the  system  of  buoyage  used  in  this  country  and  that  proposed  by  the  £a- 
glish  Government. 

The  memorandum  submitted  by  Sir  Julian  Paunc^fote,  in  behalf  of  the  British 
Government,  to  secure  uniformity  in  the  system  of  buoyage,  contains  twenty  sepa- 
rate propositions.  A  careful  examination  of  them  by  the  board,  shows  that  Htf 
Majesty's  Government  agrees  with  the  present  system  observed  In  the  United  StatM: 

(1)  In  the  manner  of  designating  the  starboard  and  port  hand  of  the  maiiBS 
entering  a  harbor,  river,  or  estuary. 

(2)  That  buoys  showing  a  pointed  top  or  cone  above  the  water  shall  be  called 
conical  and  shall  always  be  starboard-hand  buoys. 

(3)  That  buoys  showing  a  flat  top  above  the  water  shall  be  called  can  and  '^ 
be  port-hand  buoys. 

(4)  That  bnovH  showing  only  a  mast  above  the  water  shall  be  called  spar  buoy*. 

(5)  That  starboard-hand  buoys  shall  always  be  painted  a  single  red  color. 

(6)  That  port-hand  buoys  shall  always  be  painted  another  characteristie  coltf* 
black  or  particolor. 

(7)  That  special  buoys  such  as  bell  buoys,  gas  buoys,  automatic-sonnding  l»w9^ 
etc.,  shall  be  placed  to  mark  special  positions  either  on  the  coast  or  in  approadm^ 
harbors. 


i 
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(8)  That  bnoys  on  the  Bame  Bide  of  a  q^annel,  river,  or  estuary  may  he  diBtin- 
gaished  from  each  other  by  consecative  numbers  or  letters,  commencing  from  sea* 
Triird. 

The  memorandnm,  on  the  contrary,  shows  a  disagreement  with  the  practice  ob- 
served in  the  United  States : 

(1)  In  prescribing  a  buoy  of  dome-shaped  top  above  the  water  to  be  called  spher- 
ical and  distinguished  by  horizontal  stripes  of  white  color,  to  mark  the  ends  of  mid- 
dle groimds. 

(2)  In  prescribing  a  buoy  having  a  tall  central  structure  on  a  broad  base  to  be 
called  pillar  buoys,  and  intended  to  mark  special  positions. 

(3)  In  prescribing  that  stafi'  and  cone  shall  be  nsed  on  starboard  hand  and  that 
staff  and  cylinder  on  port-hand  buoys ;  that  globes  shall  be  used  on  spherical  buoys 
marking  outer  ends,  and  that  half  globes  (round  pai*t  uppermost)  at  the  inner  ends 
of  middle  grounds. 

(4)  That  fairway  bnoys  shall  always  be  painted  in  faorisontal  stripes  of  white 
color  and  shall  be  surmounted  with  a  staff  only.     * 

The  memorandum  suggests  several  other  features  as  aids  to  navigation,  which  ap- 
pear to  the  board  as  well  worth  consideration,  as  they  cover  needs  which  our  syHtcm 
4oes  not  embrace : 

(1)  "In  marking  submarine  telegraph  cables  the  buoy  used  shall  be  green  with  the 
irord  'telegraph 'painted  thereon  in  white  letters. 

(2)  ''  Wreck  buoys  in  the  open  sea,  or  in  approaches  to  a  harbor  or  estuary,  shall  be 
colored  green  with  the  word  'wreck' painted  in  white  letters  on  them. 

(3)  ''When  possible  the  buoy  shall  be  laid  near  to  the  side  of  the  wreck  next  to  mid- 
shannel. 

(4)  "When  a  vessel  is  nsed  to  mark  a  wreck  it  shall,  if  possible,  have  its  top  sides 
colored  green  with  the  word  '  wreck'  in  white  lettei-s  thereon,  and  shall  exhibit: 

"  By  day :  Three  balls  on  a  yard  20  feet  above  the  sea,  two  placed  vertically 
at  one  end  and  one  at  the  other,  the  single  ball  being  on  the  side  nearest  the 
wreck. 
"By .night:  Three  white  lights  similarly  arranged,  but  not  the  ordinary  riding 
lights. 
•    (5)  "In  narrow  waters,  or  in  rivers,  harbors,  etc.,  under  jurisdiction  of  local  au- 
thorities, the  same  rules  may  be  adopted,  or,  at  discretion,  varied,  as  follows : 

"When  a  wreck-marking  vessel  is  used  she  shall  carry  a  yard  on  a  mast  with  two 
balls  by  day,  placed  horizontally,  not  less  than  6  nor  more  than  12  feet  apart,  and 
two  lights  by  night  similarly  placed.  When  a  barge  or  boat  is  nsed,  a  flag  or  balls 
nay  be  shown  in  the  daytime. 

"The  position  in  which  the  marking  vessel  is  placed  with  reference  to  the  wreck 
shall  be  at  the  discretion  of  the  local  authority  having  jurisdiction." 

Before  considering  the  points  involved  in  the  memoranda,  the  board  agreed  that 
the  fewer  forms  of  buoys  employed  and  the  simpler  the  colora  used  to  distinguish 
.  titem  the  better,  and  that  any  attempt  to  secure  unifonnity  in  the  system  of  buoyage 
which  will  not  eliminate  many  of  the  varieties  and  forms  or  colors  used  at  present, 
would  oppose  the  spirit  which  underlies  the  movement  to  secure  it.  To  the  practical 
And  sensible  seafaring  man  who  is  to  be  benefited  by  the  adoption  of  the  simplest 
system  of  forms  and  colors  in  buoyiii<r  cliaiiiiels,  it  is  a  duty  to  reduce  these  to  such 
extent  that  there  can  be  no  possible  confusion  in  these  days  when  ships  move  at  such 
Mgh  rates  of  speed  in  and  out  of  ports.  As  the  points  in  whioh  the  two  govern- 
ments agree  needed  no  discussion,  the  Board  proceeded  to  consider  the  four  proposi- 
tions in  which  there  was  a  slight  disagreement,  as  well  as  the  other  five  of  the 
memorandum  which  contain  some  features  that  our  system  of  aids  to  navigaMon 
does  not  include. 

The  dome-sh^ed  buoy  distinguished  by  horizontal  stripes  of  white  color,  to  mark 
the  ends  of  middle  grounds,  the  Board  believes  a  most  effective  and  desirable  dis- 
tinction of  shape,  if  it  is  made  to  show  a  complete  hemisphere  above  the  water. 
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With  reference  to  the  buoy  called  pil]ftr  baoy,  intended  to  miirk  special 
the  Board  believee  that  the  several  shapes  of  bell  bnoys^  gas  buoys,  aotnnitw 
sounding  baoys,  are  sufficiently  nnmeroos  for  such  purposes  and  ought  not  io  Ve 
further  complicated  by  additional  shapes. 

With  regard  to  the  third  point  of  disagreement,  that  staff  and  cone  thaiSi  niik 
starboard-handy  and  the  staff  and  cylinder  shall  mark  port-hand  buoys,  and  thd 
globes  shall  be  used  on  spherical  buoys  marking  out«r  ends,  and  that  half  i^Wt 
(round  part  uppermost)  shall  mark  the  inner  ends  of  middle  grounds,  the  Board  tm- 
siders  such  marks  impracticable  in  the  harbors  and  rivers  of  the  United  States  itmA 
of  the  Chesapeake  Bay,  during  the  winter  months,  for  the  reason  that  at  this  dw 
of  the  year  our  harbors  are  luiually  filled  with  ice  which  the  strong  currenta  in  rra; 
change  of  the  tides  carry  back  and  forth,  sweeping  over  the  buoys,  often  exusbav 
them.  Most  surely  the  ice  would  sweep  away  or  destroy  such  top  marks  as  that 
suggested,  except,  perhaps,  in  the  case  of  spar  buoys  having  some  form  of  apiadkc 

staff. 

In  the  milder  climate  of  England,  where  ice  seldom  is  so  troublesome^  and  li  Urn 
almost  tideless  region  of  the  Skagger  Rack  and  Categat,  the  German  and  Baltic  teak 
top  marks  are  not  so  difficult  to  maintain  as  in  our  waters,  where  almost  endlese- 
pense  for  repair  would  be  necessary  in  cases  where  it  is  important  to  maintaia  tki 
nun  or  can  buoys  during  the  winter  season  in  our  channels. 

But  the  spar  buoy  on  the  starboard  side  of  channels  ought  to  be  distingaish^d  lif 
a  spindle  on  its  top,  2  feet  long  and  2  inches  wide,  as  the  distinctive  colors  are  obfi^ 
crated  by  ice  overrunning  them  in  winter. 

With  regard  to  the  fairway  buoy,  the  Board  is  of  opinion  that  it  is  an  unnecnasix 
aid  in  channels  marked  clearly  by  nuns  and  cans  and  is  more  often  an  obstmetiM. 
lliese  buoys  are  so  often  sunk  by  collision  that  we  would  recommend  their  disoaa* 
tiu  nance. 

The  Board  is  of  opinion,  further,  that  the  forms  of  conical  or  nun,  can,  and  bcBh 
spherical  buoys,  to  mark  the  sides  of  channels  and  ends  of  middlegronnds,  are  sni 
ficiently  distinctive  and  simple  for  all  puriK>ses. 

Referring  to  those  features  of  the  memorandum  submitted  by  Her  Mi^eaty's  <Wr- 
emnient,  in  which  aids  to  navigation  unknown  in  out  system  of  buoyage  are  €iB> 
prehended,  the  Board  is  of  opinion — 

(1)  That,  as  submarine-telegraph  cables  are  now  so  general  and  as  we  have  a* 
buoy  to  indicat<e  their  position,  it  would  be  well  to  adopt  the  green  buoy  with  tka 
word  '^Telegraph''  painted  thereon  in  white  letters,  to  mark  such  localities. 

(2)  That,  as  it  would  only  require  the  color  of  wreck  buoys  in  the  open  sea  or  ii 
approaching  a  harbor  or  estuary  to  be  changed  from  black  and  red  horixoBol 
stripes  to  a  solid  green  color  to  secure  harmony  in  marking  wrecks  or  obstractidaa 
the  Board  agrees  that  it  would  be  wise  to  do  so. 

(8)  That  it  would  be  better  to  locate  a  buoy  marking  a  wreck  near  the  side  nertti 
mid-channel,  when  possible  to  do  this. 

(4)  That,  when  a  vessel  is  used  to  mark  a  wreck,  as  we  have  no  such  systsn  js^ 
vided,  to  adopt,  in  the  interest  of  harmony,  that  submitted  in  the  memorandma  ai 
follows : 

The  vessel  to  be  colored  green  on  its  top  sides  with  the  word  "  Wreck  "  in  viilt ' 
letters  thereon,  and  to  show — 

By  day :  Three  balls  on  a  yard  20  feet  above  the  sea:  two  placed  wticaUy  i^ 

one  end  and  one  at  the  other,  the  single  ball  being  on  the  side  nearest  As 

wreck. 

By  night :  Three  white  lights  similarly  arranged,  but  not  the  ordinary  ridiif 

light. 

(6)  The  Board  disagrees  with  that  feature  in  the  memorandum  where  in  ninw 

waters  or  in  rivers,  harbors,  etc.,  under  jiirisdiction  of  local  authorities,  the  nk 

prescribed  for  marking  wrecks  be  varied  at  dissretion,  to  allow  the  use  of  diiere^ 
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dfty  signals  or  night  lights,  or  that  the  location  of  the  vessel  nnder  snch  eircnm- 
•tances  should  be  at  the  discretion  of  local  authorities.  The  Board  believes  that  one 
general  system  should  be  adhered  to  as  much  simpler  and  more  consistent. 

(6)  The  Board  is  of  opinion  that  special  bnoys  placed  to  seaward  to  mark  the  en- 
trance to  channels  should  be  painted  with  white  and  black  perpendicular  stripes 
and  that  no  other  class  of  buoys  should  have  this  distinctive  mark.  And  when 
placed  to  mark  other  special  points  their  color  should  correspond  to  the  side  of  the 
channel  on  which  they  are  located,  as  other  channel  buoys. 

The  Board,  therefore,  submits  the  following  memoranda  as  the  result  of  their  con- 
clusions on  the  subject  of  a  uniform  system  of  buoyage: 

Art.  1.  The  mariner,  when  approaching  the  coast,  must  determine  his  position  on 
the  chart  and  must  note  the  direction  of  the  main  stream  of  flood  tide. 

Art.  2.  The  term  starboard  hand  shall  denote  that  side  which  would  be  on  the 
right  hand  of  the  mariner  either  going  with  the  main  stream  of  flood  or  entering  a 
harbor,  river,  or  estuary  from  seaward.  The  term  port  hand  shall  denote  the  left 
band  of  the  mariner  under  the  same  circumstances. 

Art.  3.  Buoys  showing. the  pointed  top  of  a  cone  above  water  shall  be  called  con- 
ical and  shall  always  be  starboard-hand  buoys,  as  above  defined. 

Art.  4.  Bnoys  showing  a  flat  top  above  water  shall  be  called  can  and  shall  always 
be  port-hand  buoys,  as  above  defined. 

Art.  5.  Bnoys  showing  a  hemispherical  dome-shaped  top  above  the  water  shall  be 
c<iUed  spherical  and  shall  mark  the  ends  of  middle  grounds. 

Art.  6.  Bnoys  showing  only  a  mast  above  water  shall  be  called  spar  bnoys. 

Art.  7.  8tarboard-hand  buoys  shall  always  be  painted  a  single  red  color. 

Art.  8.  Port-hand  bnoys  shall  be  painted  a  single  black  color. 

Art.  9.  Hemispherical  buoys  at  the  ends  of  middle  grounds  or  marking  shoals  in 
harbors  or  their  approaches  shall  always  be  distinguished  by  horizontal  stripes  of 
white  color,  black  beginning  at  the  top. 

Art.  10.  Spar  buoys  on  the  starboard  hand  entering  channels  to  be  surmounted 
by  a  spinclle  two  (2)  feet  high  and  two  (2)  inches  wide. 

Art.  11.  Conical  buoys  on  the  starboard  hand  of  a  channel,  estuary,  or  river  to 
be  distinguished  by  even  numbers  painted  in  white  letters.  Can  bnoys  on  the  port 
hand  to  be  distinguished  by  odd  numbers  painted  in  white  letters,  beginning  from 
seaward. 

Art.  12.  Buoys  for  marking  submarine-telegraph  cables  to  be  colored  green,  with 
the  word  ''  Telegraph ''  painted  thereon  in  white  letters. 

Art.  13.  Wreck  buoys  in  the  open  sea  or  in  approaches  to  a  harbor  or  estuary 
shall  be  colored  green  with  the  word  ''  Wreck"  painted  in  white  letters  thereon. 

Art.  14.  When  a  wreck-marking  vessel  is  used,  it  shall,  if  possible,  have  its  top 
sides  colored  green,  with  the  word  ''Wreck"  in  white  letters  thereon,  and  shall 
exbibifc— 

By  day:  Three  balls  on  a  yard  20  feet  above  the  sea,  two  placed  vertically  at 
oite  end  and  one  at  the  other,  the  single  ball  being  on  the  side  nearest  to  the 
wreck. 
By  night:  Three  white  fixed  lights  similarly  arranged,  but  not  the  ordinary  rid- 
ing light. 
Art.  15.  When  possible  the  buoy  laid  to  mark  a  wreck  shall  be  near  to  the  side 
next  to  mid-channel. 

Art.  16.  When  a  wreck-marking  vessel  is  used  to  mark  a  wreck  she  shall  be  moored 
as  near  as  possible  to  seaward  of  danger  or  next  to  mid-channel  when  it  can  be  done. 

Art.  17.  Special  bnoys,  such  as  bell  bnoys,  gas  buoys,  antomatic  sounding  bnoys, 
when  placed  tp  mark  entrance  to  a  harbor,  estuary,  or  river,  shall  be  painted  in 
white  and  black  vertical  stripes.  When  placed  to  mark  other  special  positions,  they 
shall  be  painted  the  color  to  correspond  with  the  side  of  the  channel  or  estuary  on 
which  located. 
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In  further  considering  the  inclomires  sabmitted  ^ith  the  Board's  inBtnmioM.a 
18  olwerved  in  the  report  of  the  Picking  Board,  dated  November  12,  1890,  that  & 
recommendation  of  this  Board  as  to  the  second  and  fifth  niloe  proposed  for  e«BS(Sa> 
ation  to  the  maritime  powers  by  the  International  Marine  Conference  andstatoi  m. 
page  488,  vol.  ill,  in  the  i-eport  of  the  United  States  delegates,  is  eonfosiag.  Tki 
recommendation  as  to  Rule  2  assigns  a  particular  nae  to  degrees  inclosed  in  jfxnat- 
tlicRii).  The  suggestion  as  to  the  fifth  rule  implies  another  meaning  for  degieet  ia- 
cloHod  in  parenthesis. 

It  would  be  better  to  follow  the  foimer  recommendation  and  to  adopt  Rule  a. » 
reported  by  the  conference,  p.  489. 

The  ordinarily  accepted  meaning  of  figures  in  a  parenthesis,  following  figm 
written  oat  as  words,  is  a  repetition  for  emphasis  and  to  avoid  mistakes. 

Sections  2  and  4  of  the  bill  prepared  by  the  Light-House  Board  are  open  to  tk 
objectionable  feature  that  they  are  confusing. 

Tbe  magnetic  eoirrse  or  bearing  is  the  one  needed  immediately  and  used  eons^Maufy  ■ 
by  mariners,  while  the  true  bearing  or  true  course  is  seldom  necessary  and  neTct 
required  in  a  hurry.  .  •        . 

Many  vessels  are  steered  by  degrees  instead  of  by  compass  points. 

It  would  seem  best  to  give  all  bearings  as  magnetic  in  compass  points  and  ton-.; 
peat  in  degrees  and  to  state  the  variations  or  to  follow  Rule  5,  p.  489,  vol.  ni,  of  tla; 
report  of  the  Intomational  Marine  Conference. 

There  is  one  other  subject,  however,  which,  though  it  does  not  come  within  te 
scope  of  the  Board's  instructions,  yet  would  api)ear  to  be  not  out  of  place  in  this  TtftA 
upon  tbe  subject  of  a  uniform  system  of  buoyage.  Under  our  presclht  systeav* 
have  three  classes  of  nun  and  can  buoys,  the  third  class  of  each  differing  so  mark  it 
size  and  in  the  distances  at  which  they  inay  be  seen,  the  Boanl  would 
that  only  first  and  second  class  nuns  and  cans  be  used  under  the  uniform 
proposed  for  buoyage  and  that  the  third-class  buoy  be  discontinued  in  future  bm^ 
age  of  channels,  rivers,  or  estuaries. 
Very  resjiectfully, 

W.  S.  SCHIXY, 

Captain  U.  8,  N.,  Chainum^ 
P.  Fv  Harrington, 

Commander,  U,  S.  N.,  Memher, 
Gko.  F.  F.  Wiij>b, 

Commander,  U.  S,  N.,  Memktf, 
C.  H.  West, 
LieutenanUCommandery  U,  «$.  N,,  Member  and  Bccord^m. 


Treasury  Department,  Office  of  the  Light-House  Boabi>, 

WahhingUm,  April  il^  i#af. 
The  Chairman  of  thk  Committee  on  Location: 

Sir:  Inclosed  is  transmitted  to  the  Committee  on  Location,  for  considefratioD mI : 
report,  the  following  paper  relative  to  a  uniform  system  of  buoyage. 
(1)  Report  dated  April  17,  1892,  of  the  Board  on  Uniform  Buoyage,  eonsistiag  d\ 
"  the  inspectors  of  the  Third,  Fourth,  and  Second  districts,  and  the  assistaat  to  thi 
inspector  of  the  Third  district. 
The  return  of  the  paper,  with  the  report  of  the  committee,  is  requested. 
Respectfully, 

Jas.  a.  GsSEEy 
B^ar- Admiral,  U,S,N., 
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Treasury  Department,  Office  of  the  Lir.iiT-Hciu.sK  Board, 

WashingioHf  June  1,  1892, 
The  Chairman  of  the  Committee  on  Location  : 

Sir  :  Referring  to  a  previous  letter  to  the  Committee  on  Locition,  dated  April  25, 
18921,  relating  to  a  nnifonii  systenf  of  bnoyage,  there  are  sent  you  iucloHed  the  fol- 
Ic^ing  papers  for  your  conflideration  in  connection  therewith : 

(1)  Letter  from  the  Department  of  State  dated  March  14,  1892,  inclosing 

(2)  Copy  of  a  note  from  the  British  minister  at  this  capital,  proposing  the  adop- 
tion of  an  international  uniform  system  of  buoyage,  inclosing 

(3  and  4)  Two  copies  of  a  paper  showing  such  a  system. 
Respectfully^ 

Jas.  a.  Greer, 
Hear- Admiral,  U.  8,  Nary,  Chairman, 


Treasury  Department,  Office  of  the  Light-House  Board, 

Washington,  June  I,  1892, 
The  Light-House  Board  : 

Sirs:  The  Committee  on  Location,  to  which  were  referred  on  April  25  and  June  1, 
1892,  the  papers  relating  to  an  int-emational  uniform  system  of  buoyage,  returns 
tbem  with  the  following  report : 

Your  committee  submits  the  following  table  showing  the  English  and  American 
propositions  in  regard  to  a  uniform  system  of  bnoyage  with  its  recommendation  in 
regard  to  each  proposition  in  parallel  columns : 

Yonr  committee  also  submits  the  following  draft  of  a  letter  as  an  expression  of  the 
views  of  the  Light- House  Board  on  uniform  system  of  buoyage. 

Your  committee  further  recommends,  if  this  letter  be  adopted  by  the  Board,  that 
the  Board  take  the  proper  measures  to  have  it  sent  by  the  Treasury  Department  to 
tlie  Department  of  State  as  an  authoritative  expression  of  the  views  of  thin  Govern- 
ment, that  it  may-be  used  by  the  Department  of  State  as  a  basis  for  a  reply  to  the 
note  dated  March  8,  1892,  from  the  British  minister  at  this  cajtital,  relating  to  the 
adoption  of  a  uniform  system  of  buoyage  by  the  two  countries. 
Bespect  fully, 

H.  L.  HowisoN, 
Captain  y  U.  S,  Xavjf,  Chairman  of  the  Committee  on  Location, 


Treasury  Department,  May  25, 1892, 
The  Secretary  of  State, 

WMhington,  D.  C: 

Sir  :  t  have  the  honor  to  acknowledge  the  receipt  of  yonr  letter  of  March  14, 1892, 
inclosing  for  consideration  a  copy  of  a  note  from  the  British  minister  at  this  capital, 
proposing  the  adoption  of  an  international  uniform  system  of  buoyage. 

The  matter  was  being  considered,  in  accordance  with  the  recommendation  of  the 
International  Marine  Conference,  by  the  Light-House  Board,  at  the  time  of  the  re- 
ceipt of  yonr  letter.  Since  then,  by  direction  of  the  Ltght-House  Board,  four  officers 
of  tlie  U.  S.  Nary  connected  with  the  Light-House  Service  of  the  United  States  as 
inspectors,  and  with  long  experience,  have  had  the  proposition  of  Her  Mi^esty's 
Government  under  careful  consideration  and  have  made  their  report  to  the  Light- 
House  Board.  It  was  found  tliat  little  difference  really  existed  between  the  system 
of  buoyage  used  in  this  country  and  that  proposed  by  the  English  Government,  and 
it  is  thought  that  the  fewer  forms  of  buoys  employed  and  the  simpler  the  colors  used 
to  distinguish  them,  the  better,  and  that  any  plan  which  will  not  eliminate  many  of 
the  forms  or  colors  used  at  present,  would  oppose  the  spirit  which  underlies  the 
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moyement  to  secure  nnifonnity  of  bnoyage.  In  the  interest  of  the  practical  andm- 
Bible  seafaring  man  who  is  toiie  benefited  by  the  adoption  of  a  uniform  sysimtf 
bnoyage,  it  is  a  duty  to  reduce  the  variety  of  forme  and  colors  of  buoys  to  socii  a 
extent  that  there  can  be  no  possible  oonfusion  in  these  days  when  ships  more  at  ntk 
high  rates  of  speed  in  and  out  of  port. 

The  Light- House  Board  has  careftilly  kept  in  mind  these  several  points,  and  kH 
prepared  a  table  (inclosed  herewith)  showing  the  English  and  American  propoutiBB 
with  a  column  of  remarks. 

This  Department  will  be  much  pleased  if  the  matter  can  be  again  considered  bf 
Her  Majesty's  Government,  the  slight  differences  adjusted,  and  a  common  groasd 
of  agreement  reached.    When  thisiias  been  done,  this  Department  will  be  glad  ti 
recommend  to  Congress  at  its  next  session,  the  adoption  of  the  plan  agreed  npoB. 
I  have  the  honor  to  be,  sir,  your  obedient  servant, 

CHABLKS  FoSTBRy 


Table  showing  the  English  <ind  American  propoeitionB  in  regard  to  a  uniform  9gfiem  tf 

buoyage. 


I. 

The  mariiier  when  approaching 
the  ooaat  mn«t  determine  his 
poHitlon  on  the  chart  and  must 
note  the  direction  of  the  main 
Btream  flood  tide. 


The  term  starboard  hand  shall 
denote  that  side  which  woold 
be  on  the  right  hand  of  the 
mariner  either  going  with  the 
main  stream  of  flood  or  enter- 
ing a  hvbor,  river,  or  estuary 
firom  seaward.  The  term  port 
hand  shall  denote  the  left  hand 
of  the  mariner  under  the  same 
oircamstances. 


Buoys  showing  the  pointed  top 
of  a  cone  aboye  water  shall  be 
ealled  conical  and  shall  al- 
ways be  starboard -hand 
buoys,  aa  above  deflned. 

4. 

«Bnoy8  showing  a  flat  top  above 
water  shall  be  called  can,  and 
shall  always  be  iiort-hand 
buoys,  as  above  defined. 

5. 
Buoys    showing   a  domed  top 
above  water   shall  be  called 
•Pherical  and  shall  mark  the 
•nda  of  middle  grounds. 


1. 

The  mariner  when  approaching 
the  coast  must  determine  his 
position  <m  the  chart  and  must 
note  the  direction  of  the  main 
stream  flood  tide. 


Mutually  i^reed  apeu. 


MatuaOy  agreed  apes. 


The  term  starboard  hand  shall 
denote  that  side  which  would 
be  on  the  right  hand  of  the 
mariner  either  going  with  the 
main  stream  of  flood  or  enter* 
ing  a  harbor,  river,  or  estuary 
fh>m  seaward.  The  term  port 
hand  shall  denote  the  left  hand 
of  the  mariner  under  theaame 
oircumatanoes. 

8. 

Buoys  showing  the  pointed  top 
of  a  cone  above  water  shall  be 
called  conical  and  shall  al- 
ways be  atarboard-hand 
bnoys,  aa  above  deflned. 

4. 

Buoys  showing  a  flat  top  above 
water  shall  be  called  can,  and 
shall  always  bo  port-hand 
buoya,  aa  above  deflned. 

5. 

Buoys  showing  a  domed  top  '  Mutually  agreed 
above  water  shall  be  ealled 
spherical,  and  sluUl  mark  the 
enda  of  middle  grounds. 


Mutually  agreed  npea. 


Mutually  agreed 


*J   ".l 
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^able  showing  the  English  and  American  proposiHonM  in  regard  to  a  uniform  igitem  of 

buoyage — Continued.  « 


JSngUth. 


6. 

Saoya  hAving  a  tall  central  struc- 
ture on  a  broad  base  shall  be 

•  •  calletl  pillar  bnoys,  and  like 
other  apedal  buoys,  such  as  bell 
baoya,  gas  buoys,  aatomatic 
aoumllng  buoys,  etc.,  shall  be 
placed  to  mark  special  post- 
lions,  either  on  the  coast  or  in 
approaches  to  the,  harbors,  etc. 


7. 

Baoy a  showing  only  a  mast  above 
water  shall  be  called  spar 
bnoya. 

8. 

Btarboafd-luuid  buoys  shall  al- 
ways be  painted  a  single  red 
color. 

Port-band  buoys  shall  be  painted 
of  another  characteristic  color, 
eithier  black  or  parti-color. 


10. 


11. 


9022  L  H 16 


American^ 


Pillar  bnoys  are  not  used  by  the 
Light-House  Kstablishment. 
Bell,  gas,  and  automatic  whis- 
tling buoys  are  now  used.  (See 
seo.  10.)  For  marking  on- 
tfances  and  colors.  (See  sec. 
11,  as  to  shape  and  color 
of  buoys  for  marking  dan- 
gers with  channel  way  on  all 
sides.) 


Bomarks. 


7. 

Buoys  showing  only  a  mast 
above  water  shall  be  called 
spar  buoys. 

8. 

Starboiurd-hand  bnoys,  whether 
spar,  conical,  bell,  gas.  or 
whistling,  shall  always  be 
painted  a  single  red  color. 

Port-hand  buoys,  whether  spar, 
can,  boll,  gas,  or  whistling, 
shall  always  be  painted  a 
single  black  color. 

Special  buoys,  such  as  bell 
buoys,  gas  buoys,  or  automatic 
whistling  buoys,  when  placed 

'  to  mark  the  entrance  to  a 
harbor,  estuary,  or  river,  shall 
be  painted  with  white  and 
black  vertical  stripes. 

11. 

AM  buoys,  without  regard  to 
shape,  placed  to  mark  rocks, 
hidden  dangers,  or  isolated 
obstructions  with  channel 
ways  on  all  sides  of  them,  shall 
be  painted  with  red  and  black 
horisontal  stripes,  commenc- 
ing with  black  at  the  top,  and 
may  be  left  on  either  hand  in 
passing. 


The  Light-House  Board  believes 
that  the  several  shapes  of  bell 
bnoys,  gas  buojrs,  automatic 
whistling  buoys,  etc.,  are  snffl* 
ciently  numerous  fox  such  pur- 
poses, and  ought  not  to  be  fur- 
ther complicated  l>y  additional 
shapes.  To.  prevent  confusion 
in  terms,  it  is  recommended 
that  the  word  "whistling"  be 
used  instead  of  "sounding," 
which  latter  word  is  often  used 
by  mariners  for  other  purposes, 
while  whistling  conveys  but 
one  idea. 


Mutually  agreed  upon. 


Practically,  a  mutual  agreement. 


Practically,  a  mutual  agreement. 
In  the  interests  of  navigators 
and   uniformity   of  system  a 
single  black    color  is  recom- 
mended. 


This  is  recommended  in  place  of 
the  English  proposition,  No.  17, 
to  prevent  oonAision  with  the 
spherical  buoy  with  horizontal 
white  stripes  for  middle 
grounds. 


Tbis  is  recommended,  as  it  would 
seem  absolutely  essential  that 
isolated  dangers  should  have 
special  colors  for  buoys  used  for 
that  purpose. 


242 


EBPORT   OP  THE   LIGHT-HOUSE   BOARD. 


18S8. 


Table  9howing  ike  Engli$h  and  American  proposiiione  in  regard  to  a  uniform  lyslea  9f 
«  huoyageh-CojxbvDLVLod^ 


English. 


12. 

Spberioal  buoys  at  the  ends  of 
middle  groands  shall  always 
be  distinguished  by  horixontal 
•tripes  of  white  color., 


13. 

Snrmoiinting  top  marks,  such  as 
staffand  oone,  etc.,  shall  always 
be  painted  one  dark  color. 


American. 


12. 

Spherical  buoys  at  tiie  ends  of 
middle  groands,  or  marking 
shoals  in  harbors  or  their  ap- 
proaches, shall  always  be  dis- 
tinguished by  horisontal 
black  and  white  stripes,  be- 
ginning with  black  at  the  top. 

13. 


14. 

Staffand  oone  shall  always  be  used 
on  starboard-hand  buoys,  staff 
and  cylinder  on  i>ort  hand. 
Globes  at  the  outer  end  of  mid- 
dle grounds  and  half  globes 
(round  part  uppermost)  at  the 
inner  end. 


14. 

Not  used  by  the  Light-House 
Board,  and  not  considered  ad- 
visable in  American  waters, 
top  marks  being  exceedingly 
difficult  to  maintain  without 
almost  endless  expense  for  re- 
pairs. 


Mutually  agreed  apoo. 


Kot  used  by  Oe  Ligkt-H« 
Board,  and  not 
adrisable  in 'American 
top  marks  being  vso&tdSm^ 
difficult  to  maintain  witlwat  i4 
most  endless  ezpeoae  te  re- 
pairs. 

It  is  considered  impraotlcabfe  is 
the  harbors  and  rlvaa  ef  ttc 
United  States  north  of  ChM- 
peake  Bay,  during  the  wiattf 
months,  to  liare  staff  aad  ess 
-or  staffand  cylinder  or  gMei 
on  buoys,  either  £or  use  as  9iah 
board  or  port  hand  buoys,  erit 
the  ends  of  middle  gnninis,  ftv 
the  reason  that  at  this  tine  «f 
the  ytiKC  the  harbors  are  osadlj 
flUed  with  ice  which  tfaestrBBT 
est  eurrente  in  every  ^lange  (rf 
the  tides  carry  back  aad  Coctit, 
sweeping  away  the  buoys,  oAea 
crushing  them.  Were  t»p 
marks  employed  itwooldbe  in- 
possible  to  maintain  them,  «- 
e$pi  spindles  on  the  aids  of  ^ar 
buoys,  which  sweep  under  t^ 
ice  and  rise  after  it  passes.  (See 
aoc.  16.)  No  other  top  marti 
can  be  employed  in  AneridB 
waters,  and  it  is  bdiev^d  tM 
the  office  of  the  oonical,  oaD,isi 
spherical  buoys  to  mark  tbi 
sides  of  the  channels  and  mM 
of  middle  grounds  are  ssA* 
ciently  distinotive  and  ainiik 
f or  all  purpooee. 


>J 
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Table  showing  the  ICnglish  and  American  propositions  in  regard  to  a  uniform  syniem  of 

buoyage — Continued. 


Eogliah. 

American. 

15. 

15. 

Spar  buoys  on  the  stasboard 
hand  entering  channels  shall 

be  surmounted  by  a  spindle 
at  their  tops  two  feet  high 
and  two  inches  in  diameter,  to 
distinguish  them  ftom  port- 
hand  buoys,  as  the  colors  are 
often  obliterated  by  ice  run- 
ning OTcr  them  in  winter. 

le. 

16. 

Baoys  en  the  same  side  of »  ohan- 

Conical  buoys  on  the  starboard 

Practically  the  same,  except  that 

Del,e8taftry  or  tideway  may  be 

■     hand  of  a  channel,  estuary,  or 

it  is  recommended  that  num- 

di^tiiguished  from  each  other 

river  shall  be  distinguished 

hers  shall  always  be  used,  but 

by  even  numbers  painted  in 

that  letters  or  numbers  may  be 

bera  or   letters,  commencing 

white  figures,  commencing 

used  in  addition  in  special  cases. 

from  seaward,  and  where  neces- 

Arom seaward.    Can  buoys  on 

sary,  by   a   stafi'  surmoanted 

the  port  hand  shall  be  dis- 

with an  appropriate  top  mark. 

tinguished  by  odd  numbers, 
painted  in  white  figures,  com* 
menoing  Arom  seaward.    No 
top  marks.  In  addition  to  the 
nupbers,  letters  or  names  may 
be  used  in  special  cases. 

17. 

17. 

Fairway  bnoya  shall  always  be 
palntM  in  horitontal  stripes  of 

The  Light-House  Board  is  of  the 
opinion  that  it  is  an  unnecessary 

white  color,  and  shall  be  sur- 

aid  in  channels  marked  clearly 

monnted  with  a  staff  only. 

by  conical  and  can  buoys  and 
often  an  obstruction.  In  Amer- 
ican  waters  these  buoys  are 
often  sunk  by  collision.  The 
abolition    of   these    is  recom- 

* 

mended  and  the  substitution  of 
proposition  No.  10  in  place 
thereof. 

18. 

18. 

Buoys  intended  for  mooring8,eto.. 

Buoys  for  marking  submarine 

Mooring  buoys  are  not  used  by 

may  be  of  shape  or  color  accord- 

telegraph cables  shall  be  col- 

the Light-House  Board. 

ing  to  the  discretion  of  the  au- 

ored  green,  with   the   word 

thority  within  whose  jurisdio- 

^'telegraph" painted  thereon 

tion  they  are  laid,   but  for 

in  white  letters. 

marlcing  submarine  telegraph 

cables,  the  color  shall  be  green 

with  the  word  '^toFe^ph'* 

painted  thereon  in  white  let- 

ters. 

19. 

1». 

Wreck-  buoys  In  the  open  sea,  or 

Wreck  buoys  in  the  open  sea,  or 

Hutually  agreed  upon. 

in  the  approaches  to  a  harbor 

in  the  approaches  to  aharbor  or 

or  estuary,  shall  be  colored 

estuary,  shall  be  colored  green 

green  with  the  word  • '  wreck  " 

with  the    word    "if reck" 

painted  in  white  letters   on 

painted  in  white  letters  there- 

them. 

on. 
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Table  showing  the  E%gli$k  and  Amerieam  propoeiUone  in  regard  to  a  uniform  jytton  of 

huoyage^^onUnjied. 


EDgliflh. 

American. 

Hemarka. 

• 

30. 

20. 

When  poAsible,  the  Imoys  sball 

When  'possible,  wreck  bnoys 

MatnaBy  agreed  «poiiL 

be  laid  near  to  the  side  of  the 

shall  be  laid  near  to  the  side 

wreck  next  to  inid-chaxinel. 

of  the  wreck,  next  to  mid- 
cluinnel. 

21. 

21. 

When  Awreck-mftrkingTeAsel  ie 

When  a  wreck-marking  veaael 

Mutually  agreed  upon. 

used,  it  shall,  if  possible,  have 

is  nsed,  it  shaU,  if  possible. 

its  top  sides  colored  green  with 

have  its  top  aides   colored 

the  word  "wreck"  in  white 

green  with  theword*' wreck" 

letters  thereon;  and  shall  ex- 

in white  letters  thereon;  and 

hibit: 

ahall  exhibit: 

» 

By  day,  three  balls  on  the 

By  day,  three  baOa  on  the 

• 

yard  20  feet  above  the  sea. 

yard  20  feet  ab^ve  the 

Two  placed  vertically  at 

sea.  Two  placed  Tertical- 

one  end,  and  one  at  the 

ly  at  one  end,  and  one  at 

other,  the  single  ball  being 

the  other,  the  single  ball 

• 

on  the  side  neai-est  to  the 

being  on  the  side  newest 

wreck. 

to  the  wreck. 

By  night,  three  white,  fixed 

By  night,  three  white,  fixed 

lights,  similarly  arranged. 

lights,  similarly  arranged, 

« 

but  not  the  ordinary  riding 

but  not  the  ordinary  riding 

light. 

light. 

. 

22. 

22. 

In  narrow  waters,  or  in  rivers, 

The  Light-Hofuae  Board  la  of  «ha 
opinUm  thai  tliere  alioaiM   hs 

harbors,  etc.,  under  the  juris- 

diction of  local  authorities,  the 

but    one    system   of  asavking 

same   rules   may  be  adopted, 

wrecka,  and  that  the  niatiiad 

or,  at   diAcretion,  varied,    as 

• 

described  in  Article  21  ahoaU, 

follows :  When  a  wreck-mark- 

in  the  intereata  of  uaif<irai% 

iDg  vessel  Ih  used    she   shall 

I 

be  the  only  one  permitted. 

carry  a  yard  on  a  mast,  with 

two  balls  by  day  placed  bori- 

son  tally  not  l^ss  than  6  nor 

more  than  12  feet  apart,  and 

two  lights  by  night,  similarly 

placed.    When  a  barge  or  boat 

only  is  used,  a  H&y;  or  ball  may 

be  shown  in  the  daytime. 

23. 

23. 

The  position  in  which  the  mark- 

When a  wreck-marking  vessel 

The  Light-Honae  Board  doea  net 

ing  vcsBol  is  placed,  with  refer- 

is used  to  mark  a  wreck  she 

think  it  advisiOile  tliat  local 

ence  to  the  wreck,  shall  be  at 

shall  be  moored  as  near  as  pos- 

authoritiea  should   hnre  dia> 

the  discretion  of  the  local  an- 

sible  to  seaward  of  the  dan- 

oretionary power. 

thority  having  Jurisdiction. 

ger,  or  next  to  mid-channel, 

ft 

when  it  can  be  done. 

I 
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ELECTRIC   BUOYS   IN    GEDNEY   CHANNEL,   NEW 

YORK  HARBOR. 


United  Statbs  General  Lioht-House  Depot, 
Opfick  of  United  States  Light-House  Inspector,  Third  District, 

Tampkinaville,  N,  Y.,  June  SO,  1802. 
Capt.  W.  S.  ScHi.EY,  U.  8.  Navy, 

Inspector  Third  lAghUHouse  District,  Tampkinsville,  If.  F. : 
Sir  :  In  obedieiice  to  your  yerbal  order,  I  have  the  honor  to  make  the  following 
report  of  the  condition  and  efficiency  of  the  electric-bnoy  plant  in  New  York  Lower 
Bay,  comprising  six  lighted  buoys  in  Gedney  Channel  and  one  bnoy  on  the  turning 
point  of  Southwest  Spit. 

The  past  fiscal  year  of  1891-92  has  seen  a  marked  improyement  in  the  general  effi- 
ciency of  the  whole  system,  due  -to  a  careful  observation  of  defects  and  a  constant 
endeavor  to  eliminate  them.  These  imperfections  will  be  taken  up  under  the  fol- 
lowing heads : 

incandescent  lamps. 

The  shape  of  the  glass  bulb  in  use  for  the  100-candle  power  incandescent  buoy  lamps 
from  November,  1888,  to  September,  1891,  was  of  the  commercial  oblong  pattern. 
This  shape  was  found  to  be  too  small  for  the  heat  given  off  by  the  spiral  filament  in 
vacuum.  After  being  lighted  twenty  minutes  the  glass  bulb  was  so  hot  that  the 
hand  could  not  bo  borne  upon  it.  In  wintry  weather  the  icy  sea  water  in  the  lantern 
coming  in  contact  with  the  hot  glass  would  break  it  and  of  course  end  at  once  the 
usefulness  of  that  lamp. 

After  various  experiments,  a  5-inch  bulb  was  adopted  in  September,  1891.  This 
increase  of  size  has  been  attended  with  a  greatly  prolonged  life  of  the  lamp  and  a 
large  increase  of  general  efficiency.  The  sealing  of  base  of  lamp  has  been  changed 
with  marked  advantage  from  plaster  of  Paris  to  litharge.  The  plaster  was  found  to 
retain  more  or  less  moisture  in  a  seaway,  which  injured  the  insulation  and  efficiency 
of  lamp  wires. 

A  stronger  junction  has  been  effected  between  the  platinum  wires  and  the  carbon, 
thus  rendering  the  spiral  filament  less  sensitive  to  the  heavy  swaying  and  twisting 
motion  of  the  buoys  in  gales  of  wind. 

The  result  of  these  improvements  has  been  such  that  the  expenditure  of  lamps  has 
been  reduced  to  a  minimum  with  a  greatly  prolonged  life.  During  the  stormy 
months  (September  to  May)  of  the  winter  of  1890-'91  there  was  an  expenditure  of  66 
lamps  other  than  by  collisions,  while  in  the  winter  of  1891-^92  this  expenditure 
with  the  improved  5-inch  .lamp  was  lessoned  to  29,  or  127  per  cent.  One  of  the  new 
improved  lamps  had  the  extraordinary  life  of  2,407  lighted  hours  amidst  the  gales  and 
lieavy  seas  of  Sandy  Hook  Bar. 

Heretofore  these  incandescent  lamps  have  been  purchased  by  the  dozen  from  the 
Bdison  Company,  as  this  office  did  not  feel  justified  in  ordering  larger  quantities 
while  the  lamp  was  in  an  experimental  stage.  It  is  now  intended,  however,  to  buy 
the  improved  lamps  in  quantities  of  250  and  thus  save  a  considerable  sum  of  money 
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ou  the  wholesale  prioe.  All  lamps  before  being  finally  accepted  by  tiiis  oflKee  md 
now  pass  a  lighted  test  for  twelve  hours  in  the  dynamo  room  of  the  Edison  C««nfaBt, 
and  the  same  test  for  twelve  horns  on  the  lamp  racks  of  the  electric-buoy  staluB. 
This  tentative  method  discovers  any  imperfect  workmanship  or  materiflte. 

During  January,  1892,  the  buoys  were  subj^ted  to  the  most  severe  test  of  noni^ 
ice  that  they  have  encountered  since  their  installation.  For  several  days  tii^  va» 
snrronnded  by  heavy  floating  ice,  and  nt  times  one  or  more  of  the  1>aoys  ireieeoB- 
pletely  submerged  for  several  minutes.  The  water  froze  on  the  lanterns  of  tbebio^ 
until  they  were  enlarged  to  the  size  of  barrels,  but  by  running  the  dynamo  a  abect 
time  before  sunset  the  heat  of  the  current  melted  the  ice  off,  and  the  enstomaiy  ingit 
display  of  the  lamps  was  not  interrupted. 

SUBMARIKE  ELECTRIC-LIGHT  CABLES. 

Upon  the  first  installation  in  1888  of  the  electric-buoy  plant  in  Gedney  Chnu^ 
New  York  Lower  Bay,  single-armored  cables  were  used  both  for  the  single  condsciot 
(branch)  and  three  conductor  (main  cables).  From  time  to  time  it  was  found  iiee«i- 
sary  to  undernm  these  cables  and  examine  defects,  caused  chiefly  by  aneh<n8  of 
vessels  and  by  dredging  steamers  engaged  in  deepening  the  adjacent  channels.  Ate 
underrunning  the  cables  they  showed  a  great  tendency  to  spontaneously  fiji»^ 
kinks  like  new  manilla  rope  taken  from  the  coil.  This  kinking  opened  the  by  «i 
the  armor,  exposed  the  Jute  packing,  and  in  time  wore  away  or  fosedthe  gutta-peitte 
insulation  of  the  copper  conducting  wires,  which  caused  short  circuits  and  invcdsa- 
tary  extinguishment  of  the  buoy  lamps. , 

To  overcome  this  objectionable  feature  any  new  cables  introduced  into  the  plsst 
in  189i-'92  were  made  with  a  double  armor.  The  first  thus  laid  was  of  the  ungi^ 
conductor  class  with  16  wires.  No.  5  B  and  S,  for  the  inside  armor,  and  18  wires,  Xo. 
10  B  and  S,  for  the  outside  armor.  After  due  triftl  it  was  found  that  the  size  of  tiie 
outside  armor  could  be  advantageously  increased  to  16  wires.  No.  7  B  and  S,  w' 
this  size  of  cable  was  subsequently  laid  to  the  new  electric  buoy  on  Southwest  8pit 

The  double  armor  having  worked  well  on  the  single-conductor  cable  it  was  tte 
employed  with  the  three-conductor  cable,  18  wires.  No.  5  B  and  S,  being  used  ftr 
inner  armor  and  18  wires,  No.  7  B  and  S,  for  outer  armor.  In  all  cases  of  Aoahit- 
armored  cable  the  wires  and  insulation  of  the  conductors  have  remained  the  saioefli 
in  the  single-armored  cable — to  wit,  a  strand  of  7  copper  wires,  No.  18  B  and  S,  in- 
sulated with  three  coatings  of  best  gutta-percha,  the  exterior  diameter  of  insulated 
conductor  being  0.325  of  an  inch. 

The  surface  of  the  exterior  armor  was  at  first  coated  with  ordinary  tar  to  protect 
it  from  the  corrosion  of  salt  water.  But  the  tar  was  very  friable  and  soon  cbM 
off,  leaving  the  iron  wire  almost  as  much  exposed  as  if  never  applied.  An  asplul^ 
compound  called  ^'P  &  B"  paint,  largely  used  on  subway  cables,  waa  then  snbeti- 
tuted  for  the  t>ar.  It  was  applied  to  the  exterior  of  both  inner  and  outer  snoo^ 
and  as  far  as  used  has  been  found  to  afford  a  solid  and  tenacious  protective  shisM  to 
the  iron  wires  of  armors.  This  ''  P  d&  B  "  paint  is  probably  the  bituminous  residnW 
of  petroleum  dissolved  in  the  bisulphide  of  carbon. 

Experience  has  shown  that  the  best  '*  packing "  for  the  insulated  core,  and  sl^ 
for  the  protective  layer  between  the  inner  and  outer  armors,  is  formed  of  AmericiB 
long-fiber  jute  with  a  mixture  of  16  to  18  per  cent  of  best  tar.  Jute  packing  feem 
to  be  preferable  to  hemp  packing,  in  that  it  makes  a  softer  bed  for  the  gntta-peftb* 
and  does  not  indent  it.  The  inner  and  outer  armors  are  laid  on  with  the  tnni«  ^ 
the  same  direction.  The  outer  armor  is  made  of  a  slightly  softer  wire  than  the  inti^ 
armor.    Both  armors  are  of  galvanized  wire. 

The  double-armored  cables  thus  made  have  been  found  to  be  very  pliable  and  vf^  * 
disposed  to  kink.    It  is  quite  remarkable  in  what  a  small  space  the  large  three-eoB' 
duotor  cable  of  1|  inches  diameter  can  be  coiled  down,  and  these  new  cables  aretf 
flexible  as  old  manilla  rope. 
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Cbatterton's  Compound  (composed  of  three-fifths  gatta-]>erohay  one-fifth  tar,  and 
one-iifth  rosin)  is  used  for  filling  in  the  interstices  of  the  seven  (stranded)  copjier 
conducting  wires,  but  is  not  employed  noyr  on  the  outside  of  the  gatta-percha  insula- 
tiou,  as  in  the  first  cables  made.  If  these  interstices  are  not  thos  filled  op  with  this 
compound,  water  is  apt  to  creep  into  the  hollow,  finally  leadirg  to  shcMrt-circoiting 
and  other  evils. 

During  the  summer  of  1891  the  single-armored  three-conductor  cable  supplying 
the  red  lights  on  the  north  side  of  Qedney  Channel  having  been  found  &ulty  as  to 
insulation,  caused  in  a  great  degree  by  dredging  operations,  it  was  decided  to  replace 
a  portion  of  the  northern  part  with  new  double-armored  cable.  Accordingly,  on 
Kovember  10, 1891, 7,920  feet  of  new  double-aimored  three-conductor  cable  were  laid 
from  the  north  Junction  box  to  a  point  Just  to  the  southward  and  westward  of  the 
axis  of  the  South  Channel,  where  it  was  spliced  into  the  old  single-armored  three- 
col>ductor  cable.  The  length  of  this  new  cable  is  shown  by  the  letters  A  B  on  the 
annexed  chart  of  the  locality*.  The  old  cable  for  the  a1>ove  distance  was  taken  up 
and  returned  to  this  depot  and  it-s  best  parts  will  be  used  for  subsequent  splicings. 

The  two  main  three-conductor  cables  having  been  found  chafed  more  or  less  by 
§he  rooks  near  the  beach  at  the  north  end  of  Sandy  Hook,  800  feet  of  white  light 
(south)  cable  were  replaced  by  double-anuored  cahle  on  April  26,  1892,  and  fiOO  feet 
of  the  red  light  (north)  cable  on  May  25,  1892.  These  new  lengths  are  indicated  re- 
spectively by  the  letters  C  D  and  E  F  on  the  chart. 

The  general  condition  of  the  gutta-percha  insulation  of  the  submarine  cables  after 
nearly  four  years'  service  has  been  found  in  a  good  state  of  preservation.  In  the 
opinion  of  the  writer  pure  gutta-percha  is  superior  for  submarine  work  to  the  various 
combinations  of  rubber,  gutta-percha,  etc.,  known  in  the  market  as  ''kerite,''  etc. 
Moreover,  gutta-percl^a  is  spliced  with  much  greater  facility  in  a  seaway  than  the 
various  combinations  of  rubber  and  gutta-percha — a  paramount  consideration  where 
splices  are  made  in  open  boats  exposed  to  heavy  weather. 

Annexed  is  a  table  of  the  diflerent  sizes,  etc.,  of  submarine  cables  made  experimen- 
tally and  otherwise  for  the  electric-buoy  plant  since  its  iustallation.  The  letters 
refer  only  to  the  sequence  in  their  time  of  manufacture.  These  letters  have  since 
been  retained  to  identify  any  special  type. 

SOUTHWEST  SPIT  EUBCTBIC  BUOT. 

For  some  years  past  there  has  been  a  great  demand  from  the  pilots  and  masters  oi 
heavy-draft  vessels  plying  to  the  port  of  New  York  that  the  turning  buoy  (No.  12) 
on  Southwest  Spit,  New  York  Lower  Bay,  be  indicated  at  night  by  some  sort  of 
light.  By  reference  to  the  chart  it  will  be  seen  that  there  is  a  sharp  right  angle  turn 
in  the  main  ship-channel  from  Bay  side  Bange  to  Chapel  Hill  Range  and  vice  versa. 

To  enter  fair  on  the  Chapel  Hill  Range  a  heavy-draft  vessel  has  to  make  a  detour 
.  more  or  lees  with  a  starboard  helm  after  passing  the  northern  part  of  Sandy  Hook, 
and  then  with  a  port  helm  gradually  bring  the  vessel  to  the  exact  entrance  of  Chapel 
Hill  Channel.  The  range  lights  of  Conover  Beacon  and  Chapel  Hill  Beacon  in  a  right 
line  indicate  this  entrance.  These  lights,  however,  are  at  times  more  or  less  obscured 
by  mist  or  smoke.  As  it  is  a  **  back ''  range  entering  New  York  the  maneuver  at 
night  of  passing  Just  between  the  buoys,  a  width  of  about  900  feet,  in  a  vessel  draw- 
ing over  20  feet  is  an  exceedingly  delicate  and  dextrous  piece  of  seamanship.  A 
slight  divergence  either  way  may  run  a  heavy-draft  vessel  on  Southwest  Spit  or 
into  the  comparatively  shoal  water  of  the  west  side.  Even  in  the  daytime  with  all 
landmarks  and  buoys  in  plain  sight,  I  have  seen  several  steamers  when  leaving  or 
entering  New  York  touch  the  ground  in  the  shoal  water  to  the  southward  and  west- 
ward of  the  range  of  the  South  Beacon  on  with  the  Sandy  Hook  main  light.  Long 
steamers  with  single  screws  make  this  right  angle  turn  with  great  difficulty. 

On  account  of  this  embarrassment  in  rounding  Southwest  Spit  many  masters  of 
heavy -draft  vessels,  after  passing  Sandy  Hook  at  night  through  the  lighted  highway 
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of  Gedney  Channel,  have  preferred  to  anchor  antil  daylight  in  Sandy  Hoek  Bij 
rather  than  take  the  above-described  risk  of  grounding  on  Chapel  Hill  eatraKt. 
This  delay  by  anchorage  means  an  abeolnte  and  serious  postponement  of  tbedBUxen 
of  their  mails  at  the  New  York  post-o^ce,  whieh  in  the  long  winter  nights  w^ 
amount  to  some  ten  hours.  If,  however,  a  steamer  by  the  various  aids  to  a«v 
gation  is  enabled  to  stean^  in  from  sea  around  Southwest  Spit  directly  to  tiie  qui- 
antine  station  off  Stapleton,  Staten  Island,  the  delivery  of  the  mails  is  immedisUt> 
a  tug  at  that  point  which  at  once  takes  them  to  New  York  City.  Therefore,  le  &x 
as  mails  are  oonoemed,  the  goal  of  European  '<  flyers"  to  New  York  ia  the  quanmiie 
station  on  Staten  Island. 

For  the  above  reasons  a  lighted  buoy  was  ao  much  needed  on  Southwest  Spitthit 
preparations  were  made  in  May,  1892,  to  establish  an  electric  buoy.  On  Jnw  X 
1892,  a  single  conductor  double-armored  cable,  10,214  feet  long,  of  the  ^*F"  pattes. 
was  laid  from  a  sandy  cove,  Jnst  to  the  northward  of  the  docks  of  the  U.  S.  Amf  «s 
the  northwest  aide  of  Sandy  Hook^  to  the  red  spar  buoy  (No.  12)  on  the  west  side  of 
Southwest  Spit.  Its  characteristic  is  fixed  red,  being  left  on  the  starboard  haal 
entering  New  York.  From  the  landing  point  on  the  beach  to  the  dynamo  of  ^ 
electric-buoy  station  is  a  distance  of  600  feet,  which  space  is  traversed  by  two 
overhead  wires  on  six  telegraph  poles  for  the  direct  and  return  current.  One  dyniiid 
generates  ample  current  for  all  seven  buoys  of  the  plant,  and  the  current  is  eamai 
with  perfect  safety  by  the  conductors  in  the  cables,  the  stranded  copper  wires  beisg 
in  electric  conductivity  equal  to  a  solid  copper  wire  one-tenth  of  an  inch  in  di- 
ameter. 

This  electric  buoy  was  first  officially  displayed  on  the  night  of  June  15, 1892.  asd 
its  installation  has  been  received  with  marks  of  the  greatest  approval  by  ^ 
pilots  of  New  York  and  masters  of  heavy  burthen  steamers  plying  to  that  port.  Tte 
first-class  nun  buoy  (red,  No.  12),  with  perch  and  ball,  has  been  retained  alongside^ 
the  electric  spar  buoy,  as  the  latter  is  not  sufiSleiently  conspicuous  for  a  day  mark  in 
strong  tides  and  fresh  winds. 

The  submarine  cables  for  the  electric-buoy  plant  have  thus  far  been  made  by  At 
Bishop  Gutta-Percha  Company,  of  420  East  Twenty-fifth  street.  New  York  City. 
Tbe  long  and  varied  experience  of  that  company,  combined  with  the  intelligest  asd 
conscientious  assistance  of  the  general  manager,  Mr.  Henry  A.  Reed,  have  resulted 
in  producing  cables  which  meet  the  perplexing  and  difficult  conditions  of  their  sir- 
roundings  near  Sandy  Hook. 

ELECTRIC  SPAR  BUOTS. 

After  long  experience  at  Sandy  Hook  the  opinion  still  remains  good  that  tbebaii 
buoys  to  bear  the  electric  cable  are  made  Arom  juniper  (cedar)  wood  procured  fnm 
North  Carolina.  They  are  not  quite  so  strong  as  white  pine  buoys  in  event  of  beinf 
run  down  by  passing  steamers,  but  their  marked  buoyancy  holds  up  the  eleetzic 
lantern  to  a  great  height,  and  so  increases  its  range  of  visibility.  The  candle  pow 
of  the  incandescent  lamps  being  100,  they  should  be  visible,  by  the  ordinary  raie, 
about  10  milefl^  if  sufficiently  elevated  to  surmount  the  curvature  of  the  eftrtiu 
There  is  not  sufficient  water  in  Gedney  Channel  to  float  a  spar  high  enough  to  faS^ 
overcome  this  curvature.  However,  from  the  bridge  of  a  vessel  of  ordinary  bai- 
then  the  white  lights  of  Gedney  can  be  seen  from  Sandy  Hook  light- vessel  on  adeir 
night,  a  distance  of  about  5  nautical  miles.  The  red-lighted  buoys  are  visible  aboot 
half  this  distance,  as  the  medium  of  the  red  glass  in  the  lantern  obscures  a  high  pe^ 
centage  of  the  light. 

The  buoys  become  water  soaked  in  about  six  months,  when  they  are  taken  up  w^ 
replaced  by  dry  ones  from  the  depot.  These  buoys  are  about  50  feet  long,  although 
shorter  ones  ride  to  better  advantage  on  the  north  side  of  Gedney  Channel,  as  tltfi* 
is  less  water  to  float  them  there  than  on  the  south  side 
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l^he  small  single-armored  ''A''  cable  three-fourths  inch  diameter,  is  laid  in  a  score 
in  tlie  bnoy  from  lantern  to  heel  and  the  score  is  covered  by  a  strong  wooden  batten. 
About  2  feet  above  the  heel  the  '^  A''  cable  is  spliced  into  the  doable  armored  single 
conductor  ''  branch  "  cable  leading  to  junction  box.  About  the  heel  of  buoy  is  se- 
cured a  heavy  wooden  collar  to  prevent  chafe  of  cable  on  the  iron  band  of  the  heel. 
Tl&e  buoys  are  securely  anchored  by  cast-iron  sinkers  weighing  5^000  pounds.  An- 
nexed is  a  sketch  showing  the  dimensions  of  improved  juniper  buoy  which  has  been 
found  to  stand  up  well. 

CHANGES  m  AIDS  TO' NAVIGATION. 

Xu  connection  with  the  electric  buoys  it  is  proper  to  note  recent  changes  in  aids  to 
navigation  which  are  acUuncts  to  Qedney  Channel.  With  the  introductipn  of  long 
and  deep-draft  steamers  it  was  apparent  that  some  radical  changes  in  the  positions 
of  the  buoys  and  light-vessels  about  Sandy  Hook  entrance  were  necessary. 

In  1823,  when  Sandy  Hook  light- vessel  was  established,  it  was,  of  course,  located 
in  a  position  most  suitable  for  sailing  vessels  to  readily  sight  in  making  Sandy  Hook 
entrance.  Since  the  remote  period  of  its  establishment  steamefs  of  great  size  have 
gradually  monopolized  the  commerce  of  New  York,  and  their  needs  for  easy  access 
to  that  harbor  must  be  considered  as  mandatory. 

These  steamers,  on  account  of  their  great  draft,  are  obliged  to  use  Gedney  Chan- 
nel^ therefore  all  floating  aids  to  seaward  of  that  entrance  should  be  placed,  when 
practicable^  in  positions  which  may  lead  these  largo  vessels  most  safely  and  easily 
to  the  entrance  of  Gedney.  The  former  position  of  Sandy  Hook  light-vessel  lay  to 
the  southward  and  eastward,  and  at  an  acute  angle  with  the  axis  of  Gedney  Channel, 
BO  that  after  a  steamer  had  run  close  to  the  light-vessel,  as  it  might  have  to  do  in 
thick  weather,  it  then  approached  Gedney  at  an  acute  angle. 

The  buoys  of  Gedney  Channel  might  not  be  made  out  until  close  aboard,  rendering 
a  rapid  change  of  helm  necessary  for  entering,  and,  as  long  steamers  with  single  screws 
do  not  turn  in  a  short  space,  several  grounded  on  either  side  of  Gedney  Channel  sea 
entrance.  To  overcome  this  inconvenience  of  location,  Sandy  Hook  light-vessel  in 
1891  was  moved  2^  miles  N£.  by  N.  from  her  old  location  and  established  on  the  direct 
axis  of  Gedney  Channel,  about  5  miles  f^om  the  seaward  electric  buoys.  From  the 
new  position  of  the  light-vessel  steamers  pass  on  a  direct  course  without  radical 
change  of  helm  to  Gedney  Channel  entrance. 

For  a  more  appropriate  position  Gedney  Channel  Whistling  Bnoy  was  moved  on  the 
same  axis.  As  the  entrance  buoy  to  Gedney  Channel  was  unlighted  and  really  an  ob- 
Btmotion  to  vessels  entering  at  night,  it  was  discontinued  and  a  large  first-class  nun 
buoy  and  furet-class  can  buoy  placed  on  either  side  of  the  seaward  entrance  close  to  the 
outer  electric  buoys.  These  iron  buoys  accentuate  the  entrance  to  the  channel  when 
the  spar  bnoys  might  be  bowed  down  by  strong  ebb  tides  and  northwest  winds. 

The  Scotland  light-vessel  was  also  moved  a  short  distance  to  the  northward  and 
eastward  on  the  axis  of  the  South  and  Swash  channels.  Several  additional  buoys 
were  placed  along  Flynn  Knoll  and  Southwest  Spit  to  more  completely  delineate 
that  dangerous  locality  in  thick  weather.  A  complete  change  throughout  the  dis- 
trict was  made  in  the  system  of  buoyage  by  placing  nun  bnoys  on  the  starboard 
hand  entering  from  the  sea,  and  can  buoys  on  the  port  hand,  as  required  by  the 
statutes  of  the  United  States.  The  sequence  of  all  buoy  numbers  was  revised,  so  as 
to  afford  a  speedy  and  intelligent  method  of  identifying  them  while  passing  in  ves- 
sels. 

CHANGES  AND  RRPAIRS  AT  STATION. 

The  steam  launch  Bouquet  having  proved  to  be  too  small  for  winter  use  at  the  Hook, 
it  was  removed  and  a  large  second-hand  steam  launch  of  the  steamer  ArmeiHa  sub- 
stituted.   During  the  year  a  bell  fog-signal  tower  was  erected  on  the  northwestern 
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extremity  of  Sandy  Hook,  and  the  duty  of  attending  it  was  aaai^od  to  the  V^^en 
of  the  buoy  station,  extra  compensation  being  given  therefor. 

In  the  work  of  repairs  the  station  has  been  largely  self-snst^ining.  The  labor  of 
overhauling  the  cables,  boilers,  and  engine,  painting  bnildtngs,  laying  walks,  isA 
raising  electric-light  poles  has  been  done  by  the  keepers. 

Mr.  W.  C.  Humstone,  of  the  Western  Union  Telegraph  Company  has  boaa  exce«d- 
ingly  courteous  in  gratuitously  granting  the  services  of  Uie  cable  boat  ITsstera  Vmim 
to  lay  new  submarine  cables  on  November  10, 1891,  and  Jane  2, 1892.  The  rapid  mi 
precise  method  of  laying  cables  from  this  boat  reflects  great  credit  upon  ite  appoint-. 
ments  and  skill  of  the  master.  The  cable  to  Southwest  Bpit,  about  2  statute  mihi 
in  length;  was  thus  laid  in  fifteen  minutes  with  the  greatest  jGacility. 

In  the  past  year  Mr.  W.  L.  Brown,  in  charge  of  the  electric-buoy  station,  ha 
rendered  most  intelligent  and  zealous  service.  Masters  G.  H.  Goddard,  E.  C.  RulamL 
and  G.  £.  Mathews,  in  charge  of  tenders,  have  been  most  efficient  in  handling  sab- 
marine  cables  and  the  large  buoys. 

UTILITY  OF  THB  ELECTBIC-BUOY  PLAKT, 

I  can  not  speak  too  highly  of  the  general  usefulness  of  the  electrlc-bnoy  plant 
Its  great  worth  has  been  fully  demonstrated  in  the  past  four  yeaift  by  the  marked 
increase  of  vessels  using  this  lighted  highway  at  night.  By  the  figures  of  the  an- 
nexed tables  it  will  be  seen  that  since  the  establishment  of  the  phint  the  incresse 
per  month  of  vessels  entering  the  port  of  New  York  through  Gedney  Channel  is  8 
per  cent;  and  the  increase  per  month  of  vessels  leaving  by  the  same  channel  is  167  JO 
per  cent.  This  percentage  speaks  for  itself.  Anyone  doubting  the  usefulness  ti 
the  plant  has  only  to  view  after  nightfall  this  lighted  path  from  G«dney  Channel  t« 
Southwest  Spit,  and  I  am  sure  the  most  skeptical  and  captious  }>eraon  would  tiiei 
become  an  enthusiast  as  to  the  system. 

Tbis  installation  posesses  an  a<l vantage  over  range  lights  in  that  the  latter,  to  bf 
sensitive,  have  to  be  placed  some  distance  apart,  which  fact  implies  more  or  Ins  ol>- 
scurity  of  the  lights  in  weather  which  is  not  clear.  Moreover,  the  positions  of  tbc 
electric  buoys  can  also  be  modified  at  any  time  to  ac^cord  with  the  deepest  water 
in  the  channel.  Range  lights,  on  account  of  the  rigidity  of  their  eetablishmenl^ 
can  determine  only  one  right  line  of  entrance,  and  thus  do  not  possess  the  elasticity 
of  location  granted  by  the  rapid  and  inexpensive  shifting  of  electric  buoys. 

The  proposed  installation  of  the  electric-buoy  plant  was  viewed  wit-h  doubt  snd 
misgiving  by  the  seafaring  community  of  New  York,  as  it  was  feared  that  the  boor 
lights  would  blind  the  eyes  while  directing  a  vesseVs  course  through  the  ehannsL 
Fortanately,  however,  the  incandescent  light,  while  possessing  most  of  the  luminoni 
qualities  of  the  arc  light,  is  not  handicapped  by  the  latter's  intense  glare,  nneerlaia 
reflection,  and  deep  shadows.  Contrary  to  these  conservative  predictions  of  sent 
seafaring  people,  the  bnoy  lights  were  an  immediate  and  positive  success  from  tfae 
first  night  of  their  display,  and  have  since  steadily  increased  in  the  estimation  and 
confidence  of  all  mariners  who  pass  Sandy  Hook. 

The  established  success  of  the  Gedney  Channel  buoys  was  followed  by  the  wide  de- 
msnd  for  an  electric  light  on  Southwest  Spit  and  its  subsequent  installation  as  notcA 
above.  So  important  and  necessary  have  these  lighted  buoys  become  to  pilots  tiiaS 
I  consider  any  prameditated  discontinuance  of  the  system  would  lead  to  a  protest 
from  the  vast  commercial  interests  of  New  York  not  less  vehement  than  the  outerr 
^hich  would  follow  the  abandonment  of  any  first-order  seacoast  light.  In  thsie 
days  of  rapid  transit  between  the  emporiums  of  the  world,  when  all  the  ingenuity  ei 
modern  research,  the  power  of  wealth,  and  the  energy  of  man  are  devoted  to  abridg- 
ing a  3,000-mile  voyage  by  a  potty  but  all-important  hour,  it  is  self-evident  that  tii« 
enlightened  policy  of  the  Light- House  Board  to  thus  hold  wide  open  the  gates  of 
Sandy  Hook  is  in  intelligent  accord  with  that  same  spirit  of  enterprise  and  progieii^ 
For  the  solicitous  master  of  a  steamer,  who  in  this  task  of  emulation  has  psaM^ 
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anxioQS  days  and  nighte  in  speeding  his  vessel  across  the  ooean's  highway,  it  is  in- 
deed an  encouragement  and  solace  to  be  confident  that  the  rapidly  approaching 
coast  is  snrronnded  by  every  safeguard  icnowu  to  science  to  mitigate  the  dangers 
uid  happily  lead  him  to  the  desired  havMi. 
Very  respectfoUy, 

*  Clifford  H.  West, 
Lientenani'Commandm',  U,  8.  Navy, 
As9istant  to  Inspector  of  the  Third  Light-Houee  Dietriet, 


Table  I. — Showing  the  number  of  veeeels  using  the  Gedney  Channel,  between  $un9tt  and 

sunrise,  in  1888, 1889,  1890,  1891,  and  1892, 

LOffloimlly  reported  by  the  New  York  Maritime  Exchange  operator,  Sandy  Hook,  K.  J.] 


Year  and  month. 

Jooo« 

December  4-31 

1880. 

January 

Febniary 

March 

April 

May , 

June 

Total 

1889. 

July 

Anguat 

September 

October 

Kovember 

December 

1890. 

January 

February... .' 

March 

Aprn 

May 

June 

Total  ilsoal  year  July  1, 1889,  to 
June  30, 1800. 

1890. 

Joiy 

Ausnsi 

September 

October 

Kovember 

December 


Bound 
in. 


M 


Bound 
out. 


171 


15 
17 
14 
40 
41 
46 


38 
25 
32 
34 
80 
87 


877 


18 


30 

9 

24 

2 

26 

13 

81 

4 

20 

6 

16 

1 

Total. 


53 


3 
3 


14 
29 
43 


23 

12 
12 
17 
16 
20 


192 


35 

27 

29 

27 

26 

24 

42 

33 

67 

34 

53 

35 

42 


26 
39 
35 


Remarks. 


^  ^The  weather  during  May  and  June 
was  very  foggy. 


26  y 

"I 


224 


18 
20 

14  '  Weather  very  foggy* 
54 

70 

88 


61 
37 
44 

51 
55 
57 


569 


63 

sa 

50 

76 

101 

17 
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Table  I. — Showing  tks  number  of  ve9seU  uMng  the  Gedney  Channel,  heiwetn  nm«ef 

•unrUe,  in  1888, 1889, 1890, 1891,  and  lS9S—CoD.Unned. 


Year  and  month. 


l^oiind 
in. 


1891. 
January 

Febraary 

Haroh 

April ^ 

May 

June 

Total  fiscal  year  July  1, 1880, 
to  Jnne  30, 1891. 

1891. 

July 

Augnst 

September 

October 

Novembor 

December 

1892. 

January 

February  

March 

April 

May 

June 

Total  flHcal  year,  July  1,  1891. 
to  June  30, 1892. 


89 


41 
36 

83 


470 


Boand 
oat. 


29 
30 
28 
46 
70 
61 

59 
54 
42 
49 
32 
33 


533 


80 


28 
12 
20 
19 

13 


297 


10 
16 
23 
21 
87 
31 


24 

26 
12 
18 
15 
19 
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ToUL 


69 


65 

60 
61 
55 

46 


Hemarks. 


Wliito  Star  steamer  Gettte 
Jan.  17  at  1  itm.,  in  sleet 
storm. 


767 


89 
46 
51 
67 
107 
92 


83 
80 
54 
67 
47 
52 


785 


Steamship  jPVcraC  Bitmarok 
May  16  at  12 :15  a.  m.,  in  £09. 


SYITOPSIS. 


Fiscal  year  of. 

Total  number  of  vessels — 

Coming  in 

Going  oat 

Total 

Average  per  month- 
Coming  in  

Going  out 

Total 


l888-*89 
7  months. 


I 


171 
53 


224 


24 

8 


82 


1889-*90. 


877 
192 


668 


31.4 
16.0 


47.4 


1890-*9I. 


470 
207 


767 


1891.1 


181 


89.1 
24.7 


63.8 


44.1 
ZLI 


«.4 


Per  cent  of  increase  per  month,  1891-'92  (65.4)  over  1888-*89  (32)  is  104.87  per  cent. 
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Tabus  II. — Paiierna  and  sizes  of  submarine  cables  used  in  the  ehctriC'bttoif  installationf 

New  York  Lower  Bay, 

[Sisea  by  B.  nnd  S.  wire  gauge.    Cables  made  by  Bishop  Qutta-Percha  Company,  ITew  York  City,  from 

1887  to  1892.] 


Patterns. 

• 

1 

1 
1 

3 

1 

3 
1 

1 

Each 
copper 

con- 
ductor 
(strand- 
ed). 

• 

1 

1 

1 

.1 

2 

2 
2 

2 

• 

1 

3 

7 
7 

7 

7 
7 

7 

11 

19 
18 
18 
18 

18 
18 

18 

AA 

A* 

B 

c 

!)• 

F* 

Inside 
armor 
(iron). 


^ 


J 


None. 
None. 
Kone. 


Ontflide 
armor 
(iron). 


^ 


Km 

O 


16 

5 

38 

5 

16 

5 

16 

5 

18 
12 
16 
18 

18 
18 

16 


7 

7 

4 

10 

7 
7 


I 


■s 

S 


In, 
1.1 
0| 
If 

U 

n 


II 

% 


6,848 

5.280 

10,890 

15,023 

26,184 
20,668 


If        19,113 


Bemarki. 


Used  for  experiment  only. 

Used  in  buoy  only. 

Original  main  cables.  • 

Used  Arom  heel  of  buoy  to 
Junction  box. 

New  main  cablM. 

Used  from  heel  of  buoy  to 
Junction  box. 

Used  from  heel  of  buoy  to 
Junction  box;  also  to  South- 
west Spit 


*  Latest  pattern  adopted. 

Tablk  Vl.—IAsi  of  machinery f  etc,,  electric-buoy  station,  Sandy  ffooh,  N,  J, 

Two  Tertical  cylindrical  boilers,  3  by  7  feet.    Each  has  71  2-inoli  tnbes.    Made  by 
E.  P.  Hampson,  New  York  City, 

Average  steam  pressure ponnds. .  80 

Haxinmin  steam  pressure *. do. .  100 

Horse  power  with  average  steam  pressure 8 

Horse  power  with  maximum  steam  pressure 10 

Worthington  duplex  feed  pump 1 

AnniDgton  &  8ims's  high-speed  engine 2 

Size  of  cylinders inches . .  5  by  7 

Bdison  dynamos,  compound  wound,  of  special  type,  Schenectady,  N.  Y 2 

(£ach  dynamo  generates  165  volts  and  29  amperes  on  average  work.) 

Ammeter  (total  current)  Ayrton  &  Perry 1 

Line  ammeters  (Bergmann) 8 

Line  resistance  boxes 7 

Resistance  boxes  (total  current) 2 

Voltmeter  (Ayrton  &  Perry) 1 

pnliauser's  pole  indicator .  1 

Wheatstone  bridge • 1 

Chloride  of  silver  battery 1 

Submarine  cables  and  line  wires  (approximate  measurement,  statute  miles) : 

Gedney  Channel  buoys : 

Three-conductor  cables miles..  5^ 

Single-conductor  cables do...  3 

Southwest  Spit : 

Single-conductor  cable miles..  2 

Line  wires : 

To  Gedney  Channel  (1,500  feet),  insulated  overhead  wires 7 

To  Hook  Beacon  (1,500  feet).  Insulated  overhead  wires 1 

To  Southwest  Spit  (600  feet),  insulated  overhead  wires 2 
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SOME  RECENT   IMPROVEMENTS   IN    AIDS   TO    NAVI 

GATION. 


During  the  last  five  years  a  number  of  improvements  in  aids  to  navigation  have 
been  made  at  the  light-house  depot,  Staten  Island,  New  York. 
A  description  of  what  has  been  accomplished  may  be  of  interest. 

I. — Lamps. 

The  reason  for  existence  of  a  light-house  is  the  light  it  gives ;  as  a  rule  the  stronger 
the  light  the  more  valuable  the  light-house ;  so,  naturally,  my  attention  was  first  drawn 
to  this  point.  I  found  that  the  Fresnel  lenses  used  to  concentrate  the  rays  from  the 
flame  of  the  lamp  were  about  perfect  and  that  the  illuminant  in  general  use,  kero- 
sene, was  the  best  and  cheapest  that  could  be  procured,  the  only  thing  capable  of 
improvement  being  the  lamp  itself.  So  I  went  to  work  to  make  a  better  lamp,  if 
possible. 

I  first  purchased  and  tested  every  good  lamp  which  I  could  find  in  the  market 
Many  of  them  were  excellent  and  gave  a  better  light  than  the  existing  light-house 
lamp ;  still  they  had  their  defects  for  light- house  use.  In  some  the  flame  was  of  too 
large  diameter  to  suit  the  focus  of  the  lens ;  in  others  it  was  too  long ;  in  several  it 
was  troublesome  to  put  in  new  wicks;  others  heated  badly;  in  short,  none  were  quite 
right. 

Mr.  Joseph  Funck,  the  foreman  of  the  lamp  shop  at  this  depot,  had  devised  a  burner 
which  gave  excellent  results  with  but  one  exception :  the  chimney  would  get  coated 
with  a  white  deposit  within  an  hour  after  lighting  the  lamp,  and  this  seriously^  re- 
duced the  brilliancy  of  the  light. 

Various  attempts  were  made  to  cure  this  defect,  but  without  avail.  The  excellent 
qualities  otherwise  of  Mr.  Funck's  burner  were  due  in  a  great  measure  to  a  stran- 
gulated chimney  and  a  button  (see  sketch),  which  contracted  the  flame  immedi- 
ately below  the  button  and  caused  the  flame  to  spread  above  it;  this  ensured  good 
combustion.  It  occurred  to  me  that  the  same  result  might  be  obtained  with  a 
difterent-shaped  chimney  combined  with  a  brass  cone  to  strangle  the  flame.  Many 
shapes  of  cones  were  used,  and  I  finally  made  one  which  seemed  to  answer  every 
expectation  (see  sketch) :  The  light  was  brilliant,  the  combustion  was  perfect,  and 
there  was  but  little,  if  any,  deposit  in  the  chimney.  I  thought  that  the  prob. 
lem  had  been  solved  and  left  the  lamp  burning.  On  visiting  it,  three  hours  later,  I 
found  to  my  disgust  that  the  chimney  had  been  melted  at  ''a,''  where  the  flame  was 
nearest  to  the  cliimney. 

In  studying  this  matter  over  I  thought  that  if  I  could  introduce  a  cool  current  of 
air  between  the  flame  and  the  chiumey  it  would  turn  the  points  of  the  flame  inward 
and  protect  the  chimney.  To  do  this,  I  bored  some  holes  around  the  base  of  the 
cone,  and  after  numerous  attempts  succeeded  in  so  proportioning  the  size  and  shape 
of  the  cone,  thi^  size  and  height  of  the  button,  and  the  number  of  holes  in  the  base 
of  the  cone,  that  I  obtained  a  steady  globular  flame,  more  brilliant  than  any  light 
of  its  size  heretofore  used  in  the  Light-House  Service  and  specially  adapted  for  use 
in  fourth-order  lens  apparatus. 

The  accompanying  sketch  shows  a  section  of  this  lamp,  known  as  the  Funck-Heap 
lamp.  It  has  been  adopted  by  the  Light-House  Board  and  is  replacing  the  old 
lAmpa  as  rapidly  as  it  can  b^  manufactured. 
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Mr.  Ftinck^s  lamps  of  a  smaller  size  gave  excellent  results  and  the  chimneys  did 
not  whiten,  probably  because  the  heat  was  not  so  intense,  so,  on  my  recommenda- 
tion, the  Board  adopted  them  for  the  fifth  and  sixth  order  lenses.  The  gain  is  u 
follows : 


Old-style  lamps 
Same  in  lens . . . 
New  lamps  — 
Same  in  lens . . . 


Cantlle  pown*. 


A  more  detailed  account  of  these  experiments  is  given  in  the  annual  reports  of  the 
Light-House  Board  for  1888  and  1889. 

IL — Rki>  Chimneys. 

The  charact>eri8tic  of  many  of  our  lights  is  red,  or  flashing  red.  the  color  being 
obtained  by  using  chimneys  made  of  red  glass.  These  chimneys  are  much  more 
expensive  than  white  ones  and  break  more  readily.  Without  incurring  a  large  ontr 
lay  I  could  not  obtain  red  strangulated  chimneys  for  Mr.  Funck's  lamp  nor  red 
'*  Belgian'^  chimneys  for  the  Funck-Heap  lamp;  I  therefore  tried  the  experiment  of 
surrounding  the  white  chimney  with  a  ruby  glass  cylinder,  and  fonnd  it  answered 
the  purpose.  It  was  not  broken  by  the  heat,  and  in  addition  protected  the  white 
chimneys  from  drafts.  This  method  of  changing  the  color  has  been  adopted  by 
the  Board.  Formerly  a  years  supply  of  red  chimneys  was  100,  costing  $45;  now 
the  year's  supply  is  6  red  cylinders,  costing  $5.40. 

Experience  has  shown  that  the  red  cylinders  are  seldom  broken  except  by  carelees- 
ness. 

III. — Lens  Lanterns. 

Some  seven  or  eight  years  ago  the  tubular  lanterns,  mostly  used  for  post  lights  on 
rivers,  were  modified  at  this  depot  so  that  they  would  burn  at  le-ast  eight  days  with- 
out attention.  This  modification  consisted  of  adding  a  rcseri'oir  which  fed  the  oU 
automatically  to  the  lamp,  on  the  principle  of  the  German  student  lamp.  These 
lanterns  were  successful  in  principle,  but  they  wore  sometimes  blown  out  in  high 
winds  and  gave  but  a  feeble  light,  as  the  lamp  had  only  a  small,  flat  wick,  and  thf 
lens  was  imperfectly  made  of  pressed  glass.  The  light  was  only  equal  to  18 
candles. 

I  saw  no  reason  why  the  same  principle  should  not  be  applied  to  a  bettor  lantern, 
with  cut-glass  prisms,  and  made  several,  both  with  and  without  the  reservoir,  using 
the  central  belt  of  old  disused  sixth-order  lenses  to  concentrate  the  light,  and  one  of 
Mr.  Funck's  lamps  of  32  candle  power.  They  were  entirely  successful  and  were  not 
blown  out  by  the  highest  winds,  and  gave  a  light  equal  to  180  candles,  more  power- 
ful than  the  old  lamp  in  a  sixth-order  lens. 

Without  a  reservoir  they  will  bum  eighteen  hours;  with  it,  for  three  days  bril- 
liantly, and  for  two  days  longer  with  diminished  intensity.  They  can  be  placed 
anywhere,  on  a  post  or  x^latform;  can  be  exposed  in  any  weather;  are  inexpensive  to 
maintain,  and  make  good  substitutes  for  sixth  or  even  fifth  order  lights.  The  fact 
that  they  can  bo  depended  on  to  burn  for  five  days  makes  them  specially  valuable 
for  localities  difficult  to  reach  in  stormy  weather.  Eighty-five  were  in  use  on  Jun« 
30, 1891,  in  the  various  districts,  and  the  number  is  increasing  yearly.  In  additioiv 
they  make  excellent  running  lights  for  steamers.    They  are  colored  red  and  greea 
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for  the  port  and  starboard  lights  by  the  uae  of  red  aud  greeu  glass  globes,  the  same 
as  are  used  with  the  fourth-order  Fuuck-Heap  lamp. 

Full  description  is  given  in  the  Board's  Annual  Report  for  1889.  Their  official 
name  is  ''Lens  Lantern/'  and  their  cost  is  $125. 

By  the  use  of  improved  lens  and  tubular  lanterns,  and  the  consequent  employ- 
ment of  inexpensive  means  to  display  them,  the  Board  was  enabled  to  dispense  with 
costly  light-houses  to  mark  the  St.  Marys  River  ranges,  Michigan,  and  thus  to  re- 
duce the  estimated  cost  from  $60,000  to  $30,000. 

As  the  tubular  lanterns  were  liable  to  bo  extinguished  in  high  winds,  the  Board 
directed  that  experiments  be  made  with  lantei^ns  without  tubes.  Mr.  Funck  de- 
vised a  lantern  which,  so  far,  has  given  excellent  results.  It  luis  no  chimney;  is 
simply  and  strongly  made  of  brass,  and  costs  lean  than  the  tubular  lanterns.  It  can 
be  arranged,  with  a  reservoir,  to  burn  at  least  eight  days.  I  would  suggest  the  name 
of  **  post  lantern  "  for  these. 

Brass  tubular  lantern : 

Coat. 

White $15.50 

Red 18.00 

Brass  post  lantern  : 

White 13.00 

Red 15.50 

Brass  post  lantern,  with  reservoir : 

White 21.35 

Red 23.86 

IV. — Occulting  Lkjhts. 

Many  of  our  harbor  lights  are  of  ample  intensity  to  be  seen  as  far  as  required,  but, 
owing  to  the  multiplication  of  electric  and  other  bright  lights  in  their  vicinity,  it  is 
confusing  and  difficult  to  distinguish  between  the  light-house  and  the  commercial 
•  lights.     Tliis  difficulty  can  be  overcome  by  making  the  harbor  lights  flashing,  but 
such  a  change  would  entail  great  expense,  as  new  and  more  expensive  lens  apparatus 
would  have  to  be  substituted  for  that  now  in  use.     I  thought  that  the  same  object 
could  be  obtained  by  making  the  lights  '*  occulting ;''  that  is  to  say,  by  automati- 
cally obscuring  the  light  at  intervals  with  an  opaque  scteen.    This  was  first  tried 
in  practice  on  a  small  light  on  the  Fairhaveu  Bridge,  between  Fairhaven  and  ifevf 
Bedford,  Mass.,  which  only  had  to  be  seen  in  one  direction.     I  modified  an  ordinary 
revolving  clock  so  that  it  would  alternately  open  and  close,  at  short  intervals,  a  set 
of  light  sheet-iron  vertical  shutters  in  front  of  the  light.    When  the  shutters  were 
closed  the  light  was  invisible;  when  opened,  the  light  could  be  seen  (see  sketch). 
This  plan,  though  well  adapted  for  this  particular  light,  would  not  answer  for  one 
which  must  be  seen  all  around  the  horizon. 

A  light  of  this  kind  is  the  one  in  Newport  Harbor,  Rhode  Island.  Here  another 
method  was  used.  I  modified  an  old  clock,  formerly  used  for  pumping  lard  oil  to  a 
lamp,  so  that  it  would  raise  and  lower  a  brass  cylinder  around  the  chimney.  This 
gave  the  desired  effect.  Since  then  I  have  made  clocks  especially  adapted  for  the 
purx>ose,  retaining  the  use  of  the  brass  cylinder.  These  clocks  are  so  made  that  the 
eclipses  and  flashes  may  be  as  frequent  as  desired,  and  their  lengths  regulated  at 
will. 

Seven  of  these  new  occulting  lights  are  now  in  use  at  Tawas,  Mich.,  Point  Hue- 
neme,  Cal.,  Ship  John  Shoal,  Cross  Ledge,  Brandywine  Shoal,  Fourteen-Foot  Bank, 
and  Delaware  Breakwater  (front)  Range,  Delaware  Bay.  Others  are  being  con- 
structed for  the  front  ranges  in  Delaware  River. 

The  following  is  a  description  of  the  apparatus  (see  sketch) : 

The  occultations  are  caused  by  the  clock  alternately  raising  and  lowering  a  brass 
cylinder  surrounding  the  chimney  of  the  lamp  and  guided  'by  rods.  The  upper  part 
of  the  chimney  is  permanently  obscured  by  a  brass  sleeve. 
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To  the  upper  ring  of  the  lens  is  attach ef I  an  arm ;  the  ring  and  arm  each  earry  two 
.  pulleys;  two  ends  of  a  metal  cord  are  fastened  to  the  cylinder  and  pas8  over  then 
pulleys;  to  the  bight  of  this  cord  is  fastened  another  cord,  the  other  eud  of  vhitli 
is  fastened  to  the  quadrant  Q.    Tne  length  of  this  cord  is  such  that  the  eylisda 
will  obscure  the  light  completely  when  the  quadrant  is  in  the  position  showo  inibe 
sketch.    When  the  clock  is  set  in  motion  the  wheel  A  will  revolve  in  the  direction  d 
the  arrow,  and  oue  of  the  projections  P  will  come  in  contact  with  a  cam  shown  in 
dotted  lines  on  the  shaft  S,  and  revolve  the  qiiadraut  in  the  direction  of  the  arrov. 
thus  pulling  down  the  cord,  raising  the  cylinder,  and  showiug  the  light.    The  tn«- 
ger  T  will  catch  in  a  notch  N  and  hold  the  quadrant  until  one  of  the  pins  p  release 
the  trigger,  when  the  cylinder  will  fall,  obsouring  the  lights  audits  weight  willbiinj; 
the  quadrant  to  its  original  position,  ready  for  the  operation  to  be  repeated.   Tbe 
thumbHscrew  B  on  top  of  the  clock  operates  a  clamp  by  which  the  cluck  can  be  stri- 
ped at  any  moment  by  turning  it  to  the  right.     When  the  lamp  is  lighted  the  floil 
should  be  stopped  when  the  cylinder  is  in  its  highest  position,  in  order  to  preveDt 
the  confined  heat  from  melting  the  chimney. 

The  speed  of  the  clock  can   be  regulated  by  changing  the  position  of  the  fsni  F. 

The  wheel  A  will  revolve  once  in  twenty  or  thirty  seconds,  according  to  the  pota- 
tion of  the  fans,  and  each  revolution  will  cause  10  flashes  and  10  eclipses. 

A  fourth-order  flashing  light  costs  as  follows: 

Lens,  including  duty $1,100  to  11,250 

Pedestal 20  » 

Service  table 13  13 

Clock ^ 120  120 

Set  of  lamps 45  45 

Total 1,205  t«    l,«Jf 

A  fourth-order  occulting  light  costs  as  follows: 

Lens,  including  duty ..,..  $700  to  $^^ 

Pedestal 20  a> 

Service  table 13  l5 

Clock : 150  150 

Set  of  lamps 45  ^ 

Total : '. 928  to    1,«B8 

In  this  connection  the  following  letter  is  submitted: 

PiiiLADKLPif  rx,  Pa.,  October  U,  18X. 
Maj.  D.  P.  Heap,  U.  S.  A., 

Engineer  Third  Light-Houu  District,  Tompkins cillCf  N,  Y. : 
Sir:  In  reply  to  your  letter,  I  have  to  inform  you  that  the  occulting  lights  recently 
placed  at  Ship  John  Shoil,  Cross  Le<lge,  Fourteen-Foot  Bank,  and  BraodywineSliodl 
stations,  have  given  entiro  satisfaction. 

Ship  John  Shoal,  Cross  Ledge,  and  Brandy  wine  Shoal  lights  were  formerly  fii^ 
lights,  and  they  were  frequently  mistaken  at  first,  more  particularly  the  light  »i 
Ship  John  Shoal,  for  vessels'  lights. 

The  occultations  of  the  lights  now  in  use  enable  navigators  to  identify  them  ^ 
soon  as  they  are  observed.  The  light  at  Fourteen-Foot  Bank  was  a  light  of  vet; 
short  flash,  so  that  the  bearings  of  it  could  be  obtained  with  difficulty,  and  dariii^ 
the  flash  it  was  Impossible  to  discern  whether  the  vessel  was  in  the  red  or  white 
sector.  Now  there  is  no  difiiculty. 
I  think  these  eclipsing  lights  mark  a  distinct  advance  in  the  light-house  system* 
Respectfully, 

P.  F.  Harrington, 
Commander,   U.  S.  Xavi/,  Ins2)€cior  Fourth  Light-House  DistricL 
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v.— FOG-SlGXALS.— SiRKNS. 

Undoubtedly  the  siren  is  one  of  the  best  fog  signals.  Its  penetrating  though  ex- 
ceedingly disagreeable  note  can  be  heard  farther  than  anj  other  soand,  except  per- 
haps an  explosion,  and  to  it  can  be  given  any  desired  characteristic.  Yet  of  the  255 
fog  signals  of  various  kinds  in  the  United  States,  not  including  whistling  and  bell 
buoys,  but  18  sirens  are  now  in  use.  The  reason  is  the  expense.  Thf^re  is  but  one 
firm  in  the  world  that  makes  them,  so  this  firm  has  the  monopoly  and  charges  ac- 
cordingly. I  will  say,  however,  that  it  is  justified  in  so  doing,  as  it  spent  a  great 
deal  of  money  in  perfecting  this  instrument. 

A  siren  is  a  simple  enough  instrument.  It  consists  of  two  superposed  disks,  with 
a  certain  and  like  number  of  holes.  One  didk  is  stationary,  the  other  revolves,  while 
at  the  same  time  air  or  steam  is  forced  through  the  holes.  When  the  holes  are  op- 
posite each  other,  the  steam  will  pass ;  when  they  are  not  opposite,  the  passage  of  the 
steam  is  stopped.  Hence,  when  one  of  the  disks  revolves  the  steam  passes  in  a  series 
of  puffs.  If  these  puffs  succeed  each  other  with  suificieut  frequency  a  note  is  pro- 
duced rising  in  pitch  with  the  rapidity  of  revolution  and  increasing  in  power  with  the 
pressure  of  the  steam.  In  the  present  siren  the  disks  are  revolved  by  a  small  steam 
engine,  which  also  opens  and  closes  a  valve  to  allow  for  the  passage  of  the  steam, 
and  thus  gives  what  is  known  as  the  characteristic,  for  a  siren  used  as  a  fog  signal 
does  not  sound  continuously,  but  gives  a  certain  number  of  blasts  of  a  definite  length 
per  minute.  ' 

The  steam  is  supplied  by  a  boiler  both  for  the  engine  and  siren,  and,  to  avoid  possi- 
ble breakdowns,  the  boilers,  engines,  and  sirens  are  always  in  duplicate.  The  steam 
pressure  is  ordinarily  about  50  pounds,  and  the  sound  can  be  heard  from  10  to  15 
miles,  and  occasionally  much  farther,  depending  on  the  weather. 

The  same  firm  which  makes  the  sirens  makes  also  a  very  much  cheaper  and  nearly 
as  effective  an  instrument,  known  as  the  ^'self-acting  siren,"  which  requires  no  en- 
gine and  which  is  much  used  on  the  transatlantic  steamers  in  place  of  steam 
whistles. 

The  steam  itself  revolves  the  disks,  and  the  blasts  are  given  by  simply  opening  the 
valve  by  hand,  llie  speed  of  revolution  of  the  disks  is  automatically  regulated  by 
an  ingenious  centrifugal  brake.  A  self-acting  siren  would  make  an  admirable  fog 
signal  if  it  could  be  given  a  characteristic  automatically.  This  is  accomplished  by 
the  use  of  the  ''  Crosby  signal,^'  a  clockwork  device,  which  can  be  set  to  automat- 
cally  open  the  steam  valve  any  definite  number  of  times  per  minute,  the  clock  being 
also  wound  up  automatically  each  time  the  siren  is  blown. 

One  of  these  fog  signals  has  lately  been  installed  at  Execution  Rocks  light-sta- 
tion. Long  Island  Sound.  It  consists  of  two  locomotive  boilers  with  their  accesso- 
ries, two  self-acting  sirens,  and  two  Crosby  signals,  so  arranged  that  either  boiler  and 
either  Crosby  signal  can  actuate  either  siren.  The  sound  has  been  heard  a  distance 
varying  from  8  to  17  miles. 

The  cost  of  a  first-order  siren  in  duplicate,  without  boilers,  is  $4,800.  The  cost  of 
the  self-acting  siren  and  Crosby  signal  in  duplicate,  without  boilers,  is  $925.  I  ex- 
pect to  reduce  this  to  $750. 

Au  incidental  advantage  with  the  self-acting  siren  is  the  decreased  amount  of  fuel 
and  water  used,  as  there  is  no  engine  to  eat  up  the  steam.  Another  similar  appara- 
tus will  shortly  j*eplace  the  two  sirens  at  Sandy  Hook.  The  Crosby  signals  are  man- 
ufactured at  this  depot,  the  Light-House  Board  having  bought  the  patent. 

VL — Daboll  Trumpbts  and  Hot-air  Engines. 

At  ft  number  of  light-stations  Ericsson  hot-air  engines  are  used  to  compress  air  to 
sound  what  is  known  as  a  Daboll  trumpet. 

The  trumpet  contains  a  heavy  steel  tongue  or  reed,  which  is  set  in  vibration  by 
air  at  the  proper  pressure,  and  produces  a  powerful  sound.  The  engine  pumps  the 
ftir  into  a  tank  and  also  opens  a  valve  to  the  trumpet  at  suitable  intervals,  thus  giv- 
ing the  desired  characteristic  to  the  blasts. 
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l)«>lnmnt«r  A  Co..  who  manafactured  thrae  engineA,  have  gone  oat  of  the  ha«inf8a, 
%nd  all  their  patt'erus  wert*  Umt  in  a  fire.     The  eii^inoH  thonuelves  are  clumsy, Uoikr, 
and  troll  hi  esonu*  to  keep  in  repair.     The  great  advantage  in  their  safety  ^  their  eeoo- 
omy  in  fuel,  and  the  fact  that  they  need  no  water — an  important  conAidermtion  in 
many  raiM«.    A  new  fog  signal  waM  needed  at  Penfield  Reef  light-«itation,  Long 
iHlnud  Sound,  in  place  of  the  bell;  so,  after  making  a  number  of  experiments  with     . 
th«*  Kider  hot-air  engine,  I  ri'coiumende<l  to  the  Board  to  try  it  at  this  station.  This    I 
apparatus  has  been  in.*4talled.     It  conHists  of  two  Rider  engines,  one  tank  foreum- 
presMMl  air,  one  countershaft,  and  one  DaboU  trumpet.    On  the  countershaft  i»  i 
worm,  which  revolves  a  gear  aud  cam  wheel;  the  latter  tips  the  lover  and  regidstei 
the  chartM'teristics.    The  first  day  I  tried  this  signal  I  heard  it  9^  miles;  others  have 
heard  it  12^  miles.     It  reqnirt^  a  pn^ssnre  of  from  4  to  6  poonds  to  sound  the  tmiB- 
|H't.     The  engine  bums  10  p<uiuds  of  coal  per  hour,  costing  at  present   1.7  ceats. 
Thf  t4>tal  ctist  of  the  ap]»aratu.')  is  about  $2,000,  while  that  of  the  previous  engi&fli 
aud  trumpet  was  $3,600. 

VII. — Bellb  Actuated  by  Macuinbey. 

The  855  fog  nignals  in  use  in  the  United  States  on  January  1, 1892,  are  di\-idediot» 
the  following  chisses: 

Sirens « IS 

St<*am  whistles 65 

Daboll  trumpets U 

Koj(  bells  actuated  by  machiuery 160 

The  fog  bell  actuated  by  machinery  consists  of  a  bell  weighing  about  1,200  poimds 
and  a  powerful  clockwork  actuated  by  a  heavy  weight  of  about  700  to  1,000 pouDds. 
This  is  wound  up  every  two  or  three  hours  and  causes  a  hammer  to  strike  the  bell  % 
predetermined  number  of  blows  per  minute — the  more  frequent  the  blows  the  msm 
rapidly  does  the  clock  run  down  aud  the  more  frequently  does  it  have  to  be  rewound. 
The  apparatus  complete  with  bell  costs  about  $600.  A  break  of  any  part  of  the 
nicchanism  disables  it  aud  involves  the  necessity  for  immediate  repair.  There  m 
thirty  or  more  moving  ptirts  in  the  clock  and  hammer,  about-  a  dozen  of  which  are 
delicate  and  subject  to  iigury.  Its  advantages  are  in  its  small  first  cost  and  eeonoiBf 
of  maintenance,  as  the  keeper  winds  the  clock  and  thus  furnishes  the  motive  power. 
Its  objections  are  its  liability  to  injury,  and,  a  more  serious  one,  its  small  range. 

A  bell  may  be  heard  under  favorable  circumstaucesfor  4  or  5  miles.  Ordinarily  its 
range  is  about  a  mile  and  it  can  not  be  dependetl  on  for  a  greater  distance  than  a  half 
mile.  When  I  t<^8ted  the  new  hot-air  signal  at  Penfield  Reef,  I  had  the  bell  rung  at 
the  same  time.  I  lost  its  sound  at  a  distance  of  a  mile  and  a  half,  while  1  distinctly 
heard  the  trumpet  for  9^  miles.  The  weather  on  this  occasion  was  favorable  for 
hearing  sounds. 

VIII.— Small  Sirens. 

I  believed  it  possible  to  make  a  small  siren  which  could  be  heard  farther  than  a  bell, 
whose  first  cost  would  be  h^s,  and  which  would  have  the  additional  advantage  of 
giving  a  greater  number  of  blasts  per  miunte  than  it  is  now  possible  to  give  blom 
with  the  bell  without  very  frequent  winding.  It  would  have  but  few  moving  parts, 
none  of  them  delicate.  It  consists  of  a  hot-air  engine  actuating  a  centrifugal  blower, 
a  siren,  and  a  device  for  regulating  the  blasts,  llie  first  cost  is  $500  and  the  expenM 
of  fuel  ))er  hour  while  running  is  1  cent.  This  apparatus  has  hardly  passed  out  of 
the  experimental  stage,  but,  so  far  as  I  have  heard,  there  is  nothing  of  its  size  whicb 
makes  so  much  noise.  It  is  yet  to  be  t^^sted  and  compared  with  a  bell  to  detenuifi^ 
which  has  the  greater  range.  The  results  so  far,  however,  are  so  promising  that  it 
is  not  improbable  that  it  may  even  replace  the  Daboll  trumpet  with  a  large  savinf 
in  cost.    It  has  this  great  advantage  over  any  signal  which  uses  steam  or  compress^ 


1892.  REPORT   QF   THE   LIGHT-HOUSE   BOARD.  265 

»ir :  the  blastB  may  be  as  frequent  and  the  intervals  as  short  as  desired,  while  with 
the  latter,  the  pressure  being  reduced  at  each  blast,  the  interval  between  blasts  must 
he  of  such  a  length  that  the  boiler  or  engine  may  have  time  to  get  up  the  required 
pressure  a^ain. 

The  only  serious  objection  to  this  apparatus  is  the  time  required  to  get  the  engine 
in  operation  after  starting  the  fire.  This  will  vary  from  thirty  to  forty-five  minutes, 
depending  on  the  draft.  The  time,  however,  can  be  much  shortened  if  the  keeper  will 
maintain  a  small  fire  during  the  prevalence  of  winds  likely  to  bring  fogs.  I  believe 
this  apparatus  would  be  well  adapted  for  use  on  light-vessels.  If  the  light-vessel 
should  already  be  provided  with  a  boiler,  the  blower  and  siren  could  be  easily  oper- 
ated by  a  small  steam  engine,  with  much  less  fuel  and  water  than  are  now  used  to 
hlow  a  whistle.  The  engine  could  also  be  used  for  pumping  purposes  when  the  fog 
sij^nal  was  not  in  operation.  If  there  were  no  boiler  the  hot-air  engine  could  be 
used,  in  which  case  no  fresh  water  would  be  needed  and  1  ton  of  coal  would  be  suffi- 
cient to  run  the  fog  signal  for  about  two  weeks  continuously. 


i 


DESCRIPTION  OF  THE    NEW  METHOD  OF  LIGHTING 

THE  STATUE  OF  LIBERTY. 


When  the  statne  of  '^  Liberty  Enlightening  the  World''  iras  erected  on  B/fikm 
Island,  New  York  Harbor,  it  was  found  that  no  provision  had  been  made  to  afaov  a 
light,  except  possibly  through  the  windows  forming  the  diadem. 

The  statue  consists  of  an  iron  skeleton  covered  with  a  copper  skin  and  standi  a 
a  granite  pedestal  in  the  center  of  Fort  Wood. 

In  the  daytime  it  is  a  most  commanding  figure,  as  it  is  of  colossal  afse,  tht  nm- 
bined  height  of  pedestal  and  statue  being  305  feet. 

At  night  it  would  be  invisible  unless  illuminated  by  artificial  means.  Tlie  Toy 
name  of  the  statue  almost  imperatively  demauded  that  it  should  exhUnt  a  hi^i 
and  as  the  right  hand  carries  a  torch  from  which  flares  an  immense  cop;perflaBe,^ 
most  natural  thing  to  do  was  to  make  the  flame  luminous. 

Various  methods  were  proposed ;  one  was  to  place  electric  lights  <nk  tiie  faskvsj 
surrounding  the  flame,  which,  by  reflectors,  would  throw  their  light  on  the 
while  the  direct  light  would  be  screened  from  the  eye  of  the  observer. 

This  hiight  have  answered  fairly  woU  had  the  flame  been  gilded,  bat  mtb  sehi 
objection  was  that  these  outside  lamps  would  be  exposed  to  all  weatheia. 

On  September  ^8, 1886,  Lieut.  John  Millis,  Corps  of  fingineers,  U.  S.  Army. 
directed  to  report  to  Maj.  Gen.  J.  M.  Schofield,  to  assist  in  the  preparatkMi  of  asaiti- 
ble  plan.  On  October  11,  he  submitted  a  project,  which,  in  brie^  wasaa  fiillow*:  I 
copy  from  his  report : 

^'The  plan  proposed  contemplates  exhibiting  a  powerful  electric  li^ct  fraeitU 
torch  to  be  visible  around  the  entire  horizon,  and  such  an  arrangement  nf  Iie^ 
and  reflectors  at  the  salients  of  the  fort  as  to  throw  light  directly  on  the  atatae  ^ 
pedestal*  besides  the  necessary  illumination  of  the  interior  of  the  statue  aad  pedet- 
tal  and  the  engine  and  boiler  rooms.'' 

In  order  that  the  light  placed  inside  the  torch  should  be  seen,  it  waanacesBarrli 
provide  openings,  so  two  rows  of  circular  windows,  like  port  lights  of  a  Taaa 
made  in  the  copper  flame.  This  plan  was  approved  and  was  so  promptly  eairiid 
into  effect  that  everything  was  in  readiness  for  the  inauguration  eeremonlee  vhiek 
took  place  on  November  1,  1886.  Mr.  Bartholdi  visited  the  island  on  that  lu^taal 
expressed  himself  as  entirely  satisfled  with  the  effect  of  the  illumination.  Heappre^ 
ciated  the  diiiiculty  of  making  the  statue  itself  visible  by  reflected  light  owin^  tt 
its  dark  color  and  had  certain  ideas  in  addition,  in -regard  to  its  illumination,  as  vil 
appear  from  the  following  extract  of  a  letter  £rom  him  to  the  Hon.  W.  M.  Erarts.  daul 
January  5, 1887. 

**  As  regards  the  question  of  the  light,  the  subject  of  many  controversies,  the  paU2it 
has  been  somewhat  surprised  because  the  statue  had  been  beforehand  represeatc^ 
white  and  shining  in  the  dark  as  if  silvered,  while  such  an  effect  is  impusssible,  » 
the  dark  color  of  the  copper  will  absorb  all  the  light.  I  believe  the  determinaii«a 
talcen  to  be  excellent,  and  the  luminous  fire  in  the  hand  very  logical  and  happy  a 
effect. 

''At  the  beginning  a  project  had  existed  to  throw  light  from  above  the  flaa& 

where  an  opening  had  been  provided,  and  to  direct  vertically  towards  the  tiki«»  * 

halo  that  would  be  perceived  a  long  distance.     The  idea  was  also  proposed  to 

the  diadem  luminous  by  lighting  the  inside  of  the  hea4«'' 
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He  also  wrote  Lient.  Millis  on  April  28, 1887: 

'*  The  only  efft^otive  lighting  is  to  place  a  powerful  light  in  the  hand.  I  know  that 
Loli  a  light  seen  from  a  distance  will  resemble  any  other  light;  that  is,  look  like  a 
[>iverfiil  star,  and  the  public  might  possibly  desire  something  more  original. 

' '  Should  you  then  wish  to  give  such  a  feeling  satisfaction  in  this  respect,  I 
tink  the  head  might* be  provided  with  a  supplementary  light,  which  shooting 
iroagh  the  diadem  openings  would  usually  produce  a  very  decorative  radiance. 
erliax>8  it  might  be  a  revolving  light.  A  fhrther  idea  would  be  to  represent  in  the 
lA4lem  openings,  by  means  of  stained  glass,  so  well  made  in  America,  the  national 
Lars  of  the  ITnited  States. 

**  This  addition  to  the  lighting  wqnld  likely  give  a  very  original  and  peculiar  aspect 
>  t^be  statue  light.  That  in  the  hand,  being  very  powerful,  would  be  seen  f^om 
fsLTy  while  the  other  in  the  head  would  be  a  decorative  complement  visible  in  the 
rbole  harbor.  Such  is  the  only  suggestion  I  would  allow  myself  to  make,  because 
he  lighting  of  the  statue  by  projection  appears  to  me  a  useless  expense  unless  some 
ne  ^wonld  afford  the  luxury  of  plating  the  statue  with  gold  or  some  shining  metal.'' 

Experiment  has  shown  that  the  project  of  placing  a  light  in  the  head  does  not 
lave  the  effect  anticipated  by  Mr.  Bartholdi,  the  appearance  is  simply  that  of  an- 
ther light  below  the  one  in  the  torch. 

The  effect  of  the  side  lamps  is  to  illuminate  quite  satisfactorily  the  pedestal,  which 
s  of  a  light-colored  granite,  and  to  bring  out  the  details  of  the  statue  when  the  ob- 
erver  is  close  to  it. 

IjT  the  statue  were  painted  white  it  would  be  seen  very  clearly  and  I  believe  the 
)ffect  would  be  very  striking,  especially  at  night,  and  in  addition  it  would  check  the 
M>rTosiTe  action  of  the  copper  which  has  already  taken  place,  as  shown  by  the  green 
itreaks  on  the  pedestal.  I  was  anxious  that  the  method  of  lighting  should  be  im- 
proved^ and  at  the  same  time  to  carry  out,  as  far  as  practicable,  the  ideas  of  the  artist. 
[  submitted  my  views  to  the  Light-House  Board ;  they  were  approved,  and  in  conse- 
i|uence  the  following  has  been  done : 

93. 
[Notioe  to  Mariners— (No.  90.  of  1892.)    United  States  of  America— New  York.] 

LIBERTY  ENLIGHTENING  THE  WORLD. 

Notice  is  hereby  given  that,  on  or  about  October  21, 1892,  the  following  changes 
will  he  made  in  the  lights  and  illumination  of  the  Statue  of  Liberty  Enlightening 
the  World,  inside  Fort  Wood,  Bedloes  Island,  New  York  Bay,  New  York. 

In  addition  to  the  light  now  shown  from  the  torch  there  will  be  a  vertical  beam  of 
red  and  yellow  light  seen  only  by  reflection  fVom  the  haze  or  dust  in  the  air. 
'    The  face  and  bust  of  the  statue  will  be  illuminated  by  a  powerful  search  light  from 
one  of  the  salients  of  the  fort. 

The  coronet  will  be  decorated  with  red,  white,  and  blue  incandescent  electric 

lights. 

The  pedestal  will  continue  to  be  illuminated,  as  heretofore,  by  arc  lamps  within  the 
salients,  and  not  visible  outside  the  fort. 


By  order  of  the  Light-House  Board. 


Office  of  the  Light-House  Board, 
WMhingUm,  D,  C,  September  SO,  189£, 


James  A.  Greer, 
Bear-Admiral  U,  S,  Navy,  Chairman, 


As  will  be  seen  by  the  ''Notice  to  Mariners''  the  day  for  the  first  exhibition  was 
that  set  apart  by  the  President  as  a  national  holiday. 

The  flame  originally  contained  nine  arc  lamps  of  about  2,000-candle  power  each, 
KQd  these  could  only  be  seen  through  the  circular  windows  previously  mentioned. 
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Of  coarse,  a  very  large  proportion  of  the  light  is  wiiHted,  and  the  ob5en'«r  oa  «h  , 
see  that  which  streams  through  the  window  opposite  to  which  he  happcat  (eV.  \ 
The  nine  lamps  are  now  replace<l  with  one  self-focusing  lamp  of  5,000- eancU«|>9w«,  i 
and  for  the  circular  windows  is  substituted  a  glazed  belt  of  plate  glass  18  ineht&ki^  | 
Inside  the  flame  are  mirrors  made  of  aluminum  reflecting  a  portion  of  the  li»)it^- 
izontally  and  the  rest  of  it  in  a  vertical  beam  through  a'  skylight,  glazed  vitlt  xd, 
white,  and  yellow  glass,  the  diflerent  colors  giving  it  somewhat  the  efl^ect  of  t  &ua 
The  aluminum  mirrors  are  corrugated,  and  the  light  reflect-ed  from  their  DiLBrn« 
faces  seems  to  be  of  a  diameter  as  large  as  the  copper  flame,  and  no  longier  looks  jU 
a  bright  point  or  star. 

The  making  and  fittiug  of  the^ frame  to  hol^the  glass  forming  the  glazed  behi 
the  most  troublesome  and  difficult  part  of  the  whole  plan.  It  was  done  bjfai 
making  templates  of  the  flame  where  the  upper  and  lower  rings  were  to  |^  . 
These  rings  were  then  made  in  four  pieces,  and  fastened  securely  oatside  the  fli 
to  the  iron  frame  inside  by  means  of  bolts  passing  through  the  copper.  Afk^r  d^ 
was  done  brass  sash -bars  were  screwed  diagonally  to  the  rings,  the  copper  wu  tU 
cut  away  between  the  rings,  and  the  glass  panes  put  in.  The  sketch  will  shov  I^ 
irregular  in  shape  these  rings  had  to  be,  and  what  sort  of  a  cut-and-try  job  it ««.  | 

The  lighting  of  the  coronet  or  diadem  was  considerably  simpler,  fifty  incaadoi^ 
lamps  of  50-candle  power  each  are  used  and  the  globes  surrounding  them  Iutc  t^ 
national  colors.  There  are  twelve  red  lights  in  the  center,  then  six  white  flus^ 
each  side  and  thirteen  blue  ones  over  each  temple.  This  effect  is  that  of  a  erma 
jewels  composed  of  rubies,  diamonds,  and  sapphires.  The  reason  that  there  st  a 
few  white  lights  compared  to  the  colored  ones  is  because  there  ia  so  mnch  losd  of  tiiM 
due  to  the  colored  glass,  and  it  was  desired  that  all  of  the  jewels  ahonld  be  ei]ii&^ 
well  seen. 

A  diadem  with  the  face  invisible  would  lose  the  greater  part  of  its  charm.  Yet,  wA 
all  the  lights  iu  the  salients  of  the  fort  throwing  their  beams  on  the  statoe,  Lft- 
erty  remains  modestly  out  of  sight  at  night.  '  To  partially  overcome  this  a  powcHkl 
search  light  has  been  placed  in  one  of  the  salients  of  the  fort,  and  throws  iti  hem 
directly  in  her  face.  Now,  every  night,  she  may  be  seen  with  flaming  torch,  Am^ 
diadem^  and  face  illumined,  gazing  forth  over  the  noble  waters  of  Kew  Yo^  Bay.  ' 


HEAD   OF  STATUE,   SHOWINQ   L 
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APPENDIX   No.   5. 


REPORT 

UPON  THE 


)NSTRUCTION  OF  NORTHWEST  SEAL  ROCK  (ST.  GEORGE  REEF) 
LIGHT-HOUSE,  SEACOAST  OF  CALIFORNIA. 


BY 


MAJOR  W.  H.  HEUER,  U.  S.  ARMY, 
Engineer  of  the  Twelfth  Lighl-Jlouse  IHatrict, 
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ONSTRUCTION  OF  NORTHWEST  SEAL  ROCK  (ST. 
GEORGE  REEF)  LIGHT-HOUSE,  SEACOAST  OF  CALI- 
FORNIA. 


Opficb  of  tub  U.  S.  Light-House  Engineer,  Twelfth  District, 

San  FranriaoQ,  Cah,^ January  i,  189fS, 
4.  W.  H.  Heuer, 
Cwrp9  of  EngtneerSf  U.  S.  Army,  Light' ffau$e  Engineer,  Ttoelfth  Districi: 

BiR;  I  have  the  honor  of  reportiDg  the  BUCceHsfiil  completion  of  Northwest  Seal 

Msk  light>station  early  in  November,  1891. 

fhe  site  of  this  station  is  on  Northwest  Seal  Rock,  being  the  oatermost  danger 

8t.  Gteorge  Reef,  a  cluster  of  rocky  islets  and  sunken  rocks  projecting  in  a  west- 

[y  direction  from  Point  St.  George  about  6^  nautical  miles  long  and  from  1  to  1^ 

ties  wide. 

E&flide  the  reef,  close  under  Point  St.  George,  is  a  deep  wide  channel  used  by  north- 

^nnd  steamers,  but  only  in  daylight  and  clear  weatlier. 

The  position  of  Point  St.  George,  midway  between  Capes  Mendocino  and  Blanco^ 

raid  naturally  suggest  it  as  a  suitable  location  for  a  first-class  light,  and  thepres- 

t  site  being  about  6  miles  outside  of  the  headland  gives  it  a  decided  preference 

er  the  mainland. 

The  superficial  area  of  the  rock  above  low- water  line  is  about  40,000  square  feet, 

'  an  oval  form,  with  a  ridge  running  from  east  to  west,  the  highest  ]H>int  being  about 

On  April  3,  1883,  a  working  party  left  San  Francisco  in  the  schooner  La  Nivfa,  a 
•sel  of  137  tons  register,  chartered  for  use  as  a  workmen's  quarters  at  the  rock, 
ie  party,  numbering  twenty-five,  consisting  of  crew,  quarry  men,  stonecutters,  and 
acksmith,  with  an  outfit  ot  provisions,  fresh  water,  and  the  necessary  tools,  were 
^ed  by  the  wrecking  steamer  Whitelaw,  having  on  board  four  set«  of  moorings, 
sisisting  of  one  12,000  pounds  raushropm  sinker  and  three  of  8,000  pounds,  four  spar 
Hkys,  some  200  fathoms  of  chain  2^  inches  for  bottom  lengths  and  1|  inches  for  upper 
f^gths.  After  a  stormy  passage,  the  steamer  having  put  back  twice,  with  her  tow,  to 
t&  Francisco,  she  succeeded  in  making  Northwest  Seal  Rock  on  the  morning  oi 
P'il  9,  and  laid  the  big  12,000  pounds  mooring  and  made  the  schooner  fast  in  spite 
f  *  heavy  sea  which  was  rnnning  at  the  time. 

Concerning  the  depth  of  water  in  which  the  moorings  would  be  placed  there  was 
portunately  some  doubt,  the  only  data  available  being  some  soundings  taken  by 
!■*  ligbt>house  tender's  boat  in  1881.  The  depth  assumed  from  this  being  about  18 
wtomg^  and  as  it  turned  out  30  fathoms,  our  spar  buoys  were  far  too  light.  Our  only 
pource  was  to  get  larger  ones.  The  steamer  at  once  proceeded  to  Humboldt  Bay, 
f*i>«arest  point  where  such  sticks  could  be  procured.  None  suitable  being  found  on 
'^  it  was  necessary  to  have  them  brought  from  the  woods.  This  delayed  the 
**iner  until  April  27,  on  which  date  she  left  Humboldt,  arriving  at  Northwest  Seal 
®^  on  the  28th,  to  find  the  schooner  gone  and  no  trace  left  of  our  big  moorings, 
^he  Weather  being  fine  we  laid  the  other  three  moorings  with  the  now  buoys,  the 
T*oier  cruised  in  the  vicinity  of  the  rock,  awaiting  the  reappearance  of  the 
Jnooner  until  May  3,  when  we  again  went  to  Humboldt  Bay  to  communicate  with 
f^^  i*ayson,  the  light-house  engineer. 
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On  our  arrival  in  Hamboldt  Bay  we  learned  from  the  brig  Josephime  that  dif  hid 
sighted  and  spoken  the  La  Ninfa  during  a  gale  off  Cape  Mendocino  on  April  30. 
After  coaling  the  Wkitelaw  we  immediately  put  to  sea  in  search  and  fell  in  iritlitke 
missing  schooner  on  the  momiiig  of  May  6.  We  then  learned  she  had  first  bcm 
driven  north^  then  south,  in  her  endeavors  to  hold  in  the  vicinity  of  the  rock,  btr- 
ing  parted  an  8-inch  hawser  during  a  gale  on  the  night  of  April  22,  leaving  abont 
50  fathoms  attached  to  the  spar  buoy,  the  weight  of  which  and  the  strong  ciinent 
running  carried  the  stick  to  the  bottom.  The  ffhitelaw,  although  provided  witii 
special  appliances  for  dragging,  failed  to  pick  up  the  lost  mooring.  She  waa  dii- 
charged  after  two  days'  unsuccessfhl  wor)^. 

Arrangements  for  supply  and  communication  were  then  made  with  the  coasto^ 
steamer  Crescent  Ctty,  making  trips  about  once  every  ten  days. 

On  May  9  we  made  the  first  landing  on  the  rock,  got  in  ringbolts,  rang  spring  liaei, 
and  madathe  schooner  fast;  on  the  10th  we  got  our  powder  ashore  and  began  driO- 
ing  on  the  north  side  for  preparation  of  the  site  of  the  pier.  The  weather  eontinniB|  -, 
fine  until  the  12th,  we  rigged  a  traveler  of  2^inoh  wire  rope,  nui4e  fast  to  a  ris^ 
bolt  on  the  top  of  the  rock  and  passed  between  the  masts  of  the  schooner  to  a  ffst 
buoy  moored  on  the  outer  side  of  the  vessel,  the  fore  and  main  throat  halyards  b*> 
ing  hooked  onto  the  wire  so  as  to  take  out  the  sag,  a  traveler  block  with  endleat 
line  being  used  in  taking  men  and  tools  on  and  off,  and  thus  making  landings  wbfi 
too  rough  for  a  surf  boat. 

The  wire  was  raised  and  lowered  as  desired  on  board  and  the  sorging  moMmd 
the  vessel  allowed  by  the  oscillation  of  ihe  halyard  tackles,  the  hooks  of  whick 
were  made  fast  to  the  wire  by  a  strap ;  this  prevented  undue  wear  on  the  rope  hf 
permitting  it  to  render  through  a  block. 

On  June  9  the  Wkitelaw  came  and  replaced  the  head  mooring;  after  this  was  doBi 
the  schooner  was  hauled  in  close  to  the  rock  permanently  for  the  season,  making  tk 
distance  from  the  vessel  to  the  top  of  the  rock  about  300  feet.  The  wire  eaVjk 
worked  excellently,  only  parting  once  as  the  men  were  getting  into  the  cage  on  tkt 
rock,  letting  them  fall  a  few  feet,  but  doing  little  damage  except  a  few  bruises. 

The  southerly  winds,  accompanied  by  heavy  seas,  which  prevailed  during  April 
and  May,  changed  early  in  June  to  violent  northwesters,  so  that  little  progrest*  wii 
made  until  the  1st  of  July.  By  the  end  of  August  the  benches,  10  feet  wide  aroaol 
the  outline  of  the  pier,  were  roughly  formed  by  blasting,  and  only  needed  the  finisfc' 
ing  off  by  stonecutters  to  complete  them.  In  addition  space  was  blasted  for  v 
supply  allowing  a  storage  capacity  of  77,000  gallons  of  fresh  water. 

On  September  28  the  entire  work  of  preparation  of  the  site  was  completed  ni 
ready  to  receive  the  masonry.  All  tools  and  men  were  taken  aboard.  The  weatiMi; 
which  had  been  fine  for  a  few  days,  changed  to  a  strong  southerly  gale.  The  steamd 
Crescent  City  came  on  October  2  and  took  the  workmen  to  San  Francisco.  The  U 
Ninfa  left  under  sail,  having  a  sufiicient  crew  aboard.  This  concluded  the  firti 
season's  work  on  the  rock.  The  working  force  was  then  disbanded  in  San  Francises] 
and  the  tools  stored  on  Yerba  Buena  Island.  I 

In  the  fall  of  1883  drawings  and  specifications  were  prepared  for  a  wharf,  worW 
men's  quarters,  and  stonecutters'  shed  on  the  North  Spit,  Humboldt  Bay,  for  use  ia* 
accurately  dressing  the  stone  before  shipping  it  to  the  rook.  Bids  were  invited  for 
the  erection  of  these  structures,  and  the  contract  let  to  the  lowest  bidder,  Mr.  James 
Simpson,  of  Eureka.    Work  was  commenced  during  December. 

While  in  Humboldt,  on  business  connected  with  the  construction  of  the  depot,  MrJ 
Simpson,  the  contractor,  called  my  attention  to  a  deposit  of  granite  just  disco 
ered  on  Mad  River,  about  5  miles  north  of  Hamboldt  Bay.    I  at  once  visited 
location  and  found  a  deposit  of  granite  bowlders  of  a  good  quality,  and  making 
careful  estimate  of  the  quantity  in  sight  I  thought  we  possibly  might  get  en 
for  the  completion  of  the  light-house.    I  at  once  communicated  the  information 
the  light-house  engineer,  who  secured  the  stone  at  a  royalty  of  4  cent«  per  en 
foot,  and  entered  into  a  contract  with  the  owner  of  the  rSrilroad  for  transportai 
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ftoin  the  quarry  to  the  Btoneyard  at  tbe  rate  of  $2  per  tou,  and  idso  made  a  contract 
with  Mr.  Simpson  to  build  quarters  at  the  quarry  for  $700. 

During  the  Hpring  of  1884  work  was  pushed  at  the  quarry  and  stoneyard  so  as  to 
have  a  few  cargoes  of  cut  stone  ready  for  shipment  to  the  rock.  About  the  Ist  gf 
May  the  steamer  Whitelaw  was  chartered  and  sent  to  Humboldt  Bay,  with  heavy 
backing  anchors,  and  took  aboard  a  large  boom  derrick.  She  proceeded  to  the  rock 
and  set  the  moorings,  and,  taking  advantage  of  the  fine  weather  on  July  2,  we  got 
the  derrick  placed  in  position  and  secured.  The  dimensions  of  this  derrick  wore  as 
follows :  Mast,  20  by  20  inches  by  50  feet  long ;  boom,  20  inches  diameter  in  the  slings  by 
90  feet  long,  with  two  stiff  legs  78  feet  long.  At  the  same  time  the  schooner  Ameri- 
(MM  Jioiff  a  vessel  of  178  tons,  was  chartered  and  fitted  up  in  Humboldt  Bay,  to  be 
Bsed  for  workmen's  quarters  at  the  rock. 

As  the  appropriation  act  of  July  7,  1884,  contained  only  $30,000  for  Northwest 
Seal  Rock  work  was  at  once  suspended  and  both  vessels  discharged,  as  work  on  the 
rock  could  not  be  carried  on  advantageously  at  a  less  expenditure  than  $15,000  per 
|sonth,  or  say  $75,000  for  the  season.  A  force  of  from  12  to  20  quarrymen  and  labor- 
BFs  and  from  8  to  10  stonecutters  were  employed  at  the  quarry  and  stoneyard  until 
[>ctober  31,  1885,  when  they  were  discharged  and  the  property  placed  in  charge  ot 
fe  watchman. 

To  provide  against  further  deterioration  of  plant  and  the  possible  loss  of  the  big 
lerrick,  a  working  force  was  sent  from  Humboldt  Bay,  and  a  steamer  chartered 
irL^ch  spent  the  month  of  June,  1885,  in  raising  all  the  moorings  except  one,  which 
vm  replaced  and  rebuoyed,  the  big  derrick  was  also  secured  against  possible  loss 
C^om  its  exposure  to  the  heavy  seas.  During  the  time  the  vessel  was  thus  engaged 
ihe  outline  of  the  pier  was  marked  off  with  brass  brads  placed  at  the  center  of  each 
(tone,  header  and  stretcher. 

^  An  appropriation  of  only  $40,000  being  made  for  the  work  by  the  act  of  March  3, 
l685,  the  idea  of  running  work  at  the  rock  in  the  spring  of  1886  was  abandoned, 
tnd  as  no  appropriation  was  made  in  1886  no  work  was  planned  with  the  available 
imds  other  than  the  necessary  care  of  property. 

'  On  the  closing  of  the  work  in  the  fall  of  1885  the  result  of  what  .had  been  done  at 
be  quarry  and  stoneyard  were  as  follows : 

dimension  stone  quarried ' cubic  feet- -     5, 439 

Sacking  quarried do 4,450 

dimension  cut  (220  blocks) do 5, 994 

lacking  cut do 9,006 

rptal  dimension  stone  on  hand do 15, 052 

fotal  backing  on  hand do 23, 138 

fetal  dimension  stone  on  hand,  cut blocks..        419 

fumber  of  dimension  stone  on  hand,  uncut do 133 

tough  backing  quarried  on  hand cubic  feet . .     6, 000 

;  Thus  far  but  one  season's  work  had  been  done  at  the  rock  in  preparing  the  site 
tiring  the  summer  of  1883,  at  a  cost  of  $46,009.17.  During  1884  the  sum  of  $9,500 
ras  spent  in  laying  moorings  and  preparing  for  the  season's  work,  which  was  worse 
han  useless,  as  it  cost  about  $6,000  in  1885  to  lift  these  moorings  and  taking  precau- 
ions  for  the  safety  of  the  plant  erected  the  season  before. 

In  four  years  only  one  working  season  of  about  one  hundred  working  days  was 
tilized.  advantageously  on  the  rock.  During  a  part  of  this  four  years  other  attempts 
rere  made  to  work  on  the  rock,  but  on  account  of  small  and  Insufiicient  appropria- 
[ons  expensive  plant  had  to  be  hired,  property  and  plant  which  we  had  and  which 
»T-lack  of  appropriations  could  not  be  used,  deteriorated  by  exposure,  rot,  and  rust, 
n  of  which  combined  to  make  the  first  four  years  of  the  work  unduly  expensive. 

An  appropriation  of  $120,000  having  become  available  March  4, 1887,  authority  was 
Jven  for  preparing  and  laying  Htoue  by  hirod  labor,  for  the  purchase  of  plant  in 
pen  market,  and  charter  of  vessels  necessary  on  the  best  terms  obtainable. 
9022  L  B 18 
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Specifications  were  also  prepared  under  which  it  was  proposed  toadTvrtise  forUdi 
for  transporting  the  building  materials  from  the  depot  at  Humboldt  Bay  totberaok. 

At  the  qnarry  the  winter  rains  had  washed  down  an  immense  quantity  of  eirtk 
eneumbering  the  railroad  tracks,  derricks,  and  stone  partly  quarried.  Tk«  man 
pile  of  dressed  rubble  (about  1,500  tons)  left  on  the  hill  side  convenient  forshipiiieB^ 
slid  bodily  and  embedded  itself  in  the  soft  soil  at  the  base  of  the  hill. 

At  the  stoneyard  the  piles  supporting  the  wharf  were  completely  destroyed 
teredo  so  that  it  wi^  necessary  to  practically  rebuild  it.    Work  was  poshied  to 
utmost  at  the  two  points  during  March  and  April,  getting  affairs  in  shape,  in 
preparation  of  spar  buoys,  derricks,  etc.,  and  in  overhauling  and  renewal  of 
and  plant  deteriorated  or  destroyed  during  two  years  disuse. 

The  Sparrow,  a  schooner  of  200  tons,  was  chartered  in  Humboldt  Bay  and  fi 
up  with  eating  and  sleeping  quarters  for  50  men.    A  large  assortment  of  toob, 
blocks,   chain   and  ironwork,  together  with  a  powerful  steam  winch  for  ban 
material,  were  shipped  by  the  steamer  Santa  Maria,  from  San  Francisco,  on  Apol 
arriving  at  Humboldt  on  the  7th.    Owing  to  continued  bad  weather  and  ibe 
ished  state  of  the  wharf  at  the  stoneyard  the  steamer  was  delayed  until  the 
when  she  h^ft  for  the  rock  with  a  load  of  moorings  and  men.    All  the  mooriB|i;& 
board  were  set  and  the  steamer  returned  on  May  1,  taking  on  board  more 
which  she  was  unable  to  carry  on  the  first  trip.    She  again  sailed  on  May  10, 
the  schooner  Sparrow  in  tow,  arriving  at  the  rock  on  tti^  11th.    By  the  18th  ws 
six  sets  of  moorings  finished.    The  balance  of  the  month  was  spent  in  erecting 
boom  derricks  and  a  large  hoisting  engine,  and  in  building  a  wharf  or  landiai 
receiving  materials  at  the  rock. 

The  mast  of  the  big  derrick,  which  had  been  left  on  the  rook,  we  found  had 
cracked  by  a  blow  from  a  sea  some  40  feet  above  high  water,  and  had  to  be 
with  heavy  iron  bands. 

In  the  moautime  bids  had  been  received  for  the  transportation  from  the  stoi 
to  the  rock.  Two  bids  were  received,  viz,  the  steamers  Santa  Maria  and  J 
The  Alliance  being  the  lower  by  $10,000,  she  was  employed. 

The  Alliance  arrived  at  Northwest  Seal  Rock  with  her  first  cargo  of  building 
terials  and  stonemasons  on  June  4.   I  found  she  was  not  properly  rigged  for 
the  heavy  stone  and  at  once  put  our  own  riggers  aboard  and  had  her  suitably 
for  the  service. 

1  also  reported  to  the  light-house  engineer  that  the  steamer  was  nnfit  to  eany 
her  contract,  as  she  neither  had  the  power  nor  carrying  capacity  to  complela 
work  during  the  season  available.    The  steamer  J^anta  Maria  was  then 
for  $7,000  per  month  and  both  vessels  were  kept  on  for  the  season  ending  Oc 

This  season  (1887)  was  remarkable  for  the  prevalence  of  strong  northwest  i 

the  whole  summer  being  a  succession  of  heavy  gales,  making  constrnction 

cult  and  dangerous,  as  the  workmen  had  to  be  taken  on  and  off  daily  betwvcs 

schooner  and  the  rock,  but  no  accident  happened  to  the  men  nor  was  any 
lost. 

During  a  gale  in  the  month  of  June  a  stone  weighing  3^  tons  was  torn  from  its 
some  30  feet  above  sea  level  and  thrown  on  a  bench  above;  the  stone  was  sol 
m  cement  mortar  for  twelve  hours,  but  the  men  were  unable  to  put  in  the 
having  to  leave  the  rock  in  consequence  of  the  heavy  sea. 

At  the  close  of  the  season's  work,  on  October  3,  we  had  raised  the  pier  to  a 
of  18  feet,  being  eight  courses  of  stone  exclusive  of  the  zero  course,  which 
high,  making  a  total  of  22  feet  in  height. 

The  small  force  of  men  which  had  been  employed  at  the  quarry  and  stoiM; 
getting  out  and  dressing  stone  during  the  fall  of  1887  and  the  spring  of  1888 
funds      ^^  Ma^ch  of  the  latter  year,  and  the  work  entirely  suspendod  for 

^*  'Appropriation  made  March  30,  1888,  becoming  avaUable  in  April,  two 
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were  ohartored,  namely^  the  wrecking  steamer  ffkitelaw  and  the  steam  schooner 
Del  Norte,  The  Whiielaw,  heing  reqnired  first,  sailed  from  San  Francisco  on  Ai>ril  19, 
with  men,  chain  for  moorings,  rigging,  tools,  etc.,  arriving  in  Hnmholdt  Bay  on 
the  22d,  making  a  poor  passage  owing  to  strong  head  winds.  After  taking  aboard 
jmnber  for  landing  and  men's  quarters  on  the  rock,  riggers  and  carpenters  at  Hum- 
boldt, we  sailed  for  Northwest  Seal  Rock  on  April  26. 

The  weather  being  favorable  we  finisbed  the  wharf,  with  qnarters  under  it  to 
accommodate  50  men,  erected  derricks  and  large  hoisting  engine,  and  reset  the  moor- 
ings, all  being  ready  when  the  Del  Norte  arrived  with  the  first  cargo  of  building 
material  on  May  26,  when  mason  work  was  at  once  resnmed  and  prosecuted  vigor- 
ously until  the  Del  Norte  was  discharged  and  work  suspended  for  the  season.  The 
Whitelaw  was  discharged  on  July  1,  as  we  found  the  Del  Norte  quite  capable  pf 
^supplying  material  as  fast  as  we  could  use  it. 

At  the  closing  up  of  the  work  the  thirteenth  course  of  masonry  was  laid,  five 
courses  being  built  during  the  season,  bringing  the  pier  to  a  height  of  28  feet,  ex- 
cluding zero  course,  or  a  total  of  32  feet  from  the  bottom  bed  of  zero. 

The  weather  during  this  short  working  season  was  very  favorable,  and  having  the 
workmen's  quartet's  on  the  rock  a  vast  amount  of  time  was  saved  daily  getting  on 
;  and  olF.    The  work  wrfs  prosecuted  rapidly  without  accident  or  delay. 

An  appropriation  of  $200,000  having  been  made  and  approved  March  2, 1889,  bids 
for  the  supply  of  a  steamer  were  invited.     They  were  opened  in  A.pril,  when  the 
steamer  Del  Norte,  being  the  lowest  offered,  was  chartered  for  $5,000  per  month. 
'  She  sailed  for  Humboldt  Bay  on  April  11,  where  she  took  on  board  men  and  material 
and  proceeded  to  the  rock.    Upon  arriving  we  at  once  repaired  moorings,  rigged  der- 
ricks, and  began  sc^tting  stone  on  the  fourteenth  course  April  30. 
[    The  heavy  timber  dwelling  used  for  workmen's  quarters,  which  was  built  the  pre- 
vious season,  had  lieen  badly  damaged  by  the  sea  during  the  eight  months'  interval. 
.Work  was  pushed  with  a  force  of  about  50  men,  being  the  utmost  which  could  be 
^employed  profitably. 

The  weather  this  season  was  more  severe  than  in  1888,  but  rather  an  improvement 
over  1887.    The  men's  quarters,  although  strongly  built,  were  smashed  in  during  a 
^gale  about  2  o'clock  one  morning  in  May.    No  one  was  ii\jurod,  but  some  of  the  men 
\  were  washed  out  of  their  bunks. 

By  October  the  pier  wsis  finished,  eight  courses  being  laid  during  the  season,  the 

Walls  of  boiler  room,  coal  rooms,  and  storerooms  built  up  and  arched  over,  and  the 

;  paving  of  pier  laid,  with  the  exception  of  a  small  portion.    The  season  of  favorable 

'  weather  being  now  over  it  was  decided  to  stop  the  work,  measures  were  taken  to 

|«ecare  the  property  to  be  left  on  the  rock  from  damage  from  winter  storms,  and  the 

men  and  steamer  were  discharged. 

" .  Work  was  continued  at  the  stoneyanl  and  the  quarry,  preparing  stone  for.  the 
:  tower,  all  of  which  was  completed  by  July  1,  1890,  when  all  the  workmen  were  dis- 
r charged  sCnd  the  stoneyard  placed  in  charge  of  a  watchman. 

No  attempt  was  made  to  work  at  the  rock  during  the  season  of  1890,  as  the  availa- 
^We  funds  would  not  warrant  it,  and  no  further  appropriation  was  made  until  Sep- 
i  teniber  30,  1890,  when  $81,000  became  available.  This  uuide  a  total  of  $721,000  ap- 
i^ropriated,  which  was  the  estimated  cost  of  the  structure. 

Early  in  1891  preparations  were  commenced  for  the  completion  of  the  station,  and 

lOn  March  28,  1891,  bids  were  opened  for  a  supply  steamer.    The  steam  schooner  Sunol 

[being  the  lowest  offered  in  terms  of  the  specifications,  she  was  accepted  at  $4,000  per 

month;  she  left  San  Francisco  April  10,  with  men  and  supplies,  arriving  at  Hum- 

I  holdt  Bay  on  the  lltli,  got  her  cargo  of  moorings,  derricks,  lumber,  rope,  tackle, 

;  stone,  sand,  cement,  fresh  water,  and  a  working  force  of  50  men  aboard  by  the  17th, 

fhnt  was  delayed  by  rough  weather  until  the  21st,  when  she  crossed  the  bar  at  10 

o'clock  a.  m.,  arriving  at  Seal  Rock  on  the  evening  of  the  same  day. 

Wo  found  our  quarters  on  the  rock  badly  wrecked  and  no  mooring  buoys  in  sight; 
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by  the  29th  we  got  all  moorings  set.    Two  of  our  former  moorings  were  lecorered  by 
dragging,  the  other  two  conld  not  )>c  fonnd,  and  we  had  to  replace  them  with  new. 

By  May  1  we  got  onr  quarters  repaired  and  the  big  derrick  rigged  and  commenced 
setting  flagging  on  top  of  the  pier.  The  weather  during  April  and  the  early  part  of 
May  w]is  rainy,  with  Htrong  southerly  winds  and  heayy  seas  most  of  the  time.  From 
the  middle  of  May  until  October  the  weather  was  very  mild  and  favorable  for  work- 
ing.   We  set  the  tint  stone  of  the  tower  on  May  13  and  the  last  on  Aagnst  23. 

A  four- boom  di^rrick  was  rigged  inside  of  the  tower  for  supplying  masons  intk 
material;  it  also  servod  for  an  inside  scaffold;  a  double  hoist  was  also  erected  fit- 
mortar  supply,  and  the  falls  of  Itoth  hoists  were  carried  to  steam  winches. 

Only  one  serious  accident  happened  during  the  construction  of  the  tower;  on  JniU; 
16,  one  of  the  riggers,  while  letting  go  a  tag  line  of  the  big  derrick  boom  was  carried! 
over  the  pier  and  killed. 

From  August  23  to  Oct<»ber  29  the  time  was  occupied  in  taking  down  scaffolding^' 
erecting  ironwork,  pointing  stonework,  putting  in  concrete  arches  in  tower,  laying 
concrete  floors  in  rooms  in  pier  and  upper  hallways,  leveling  platf«>rm  for  landings, 
derrick  seat  and  hoisting-engine  bed,  building  donkey-engine  house,  plastering  nxHU 
in  tower,  carpenter  work,  painting  metal  work,  and  varnishing  all  woodwork,  and 
in  setting  up  the  fog-signal  1)oilers  and  machinery.'  All  work  wacr  finished  by  thft 
end  of  October,  but  we  w(>re  unable  to  get  the  men  from  the  rock  until  November!: 
owing  to  the  heavy  sea.  This  completed  the  work  with  the  exception  of  th«leo%j 
which  had  not  arrived  from  Europe.  | 

The  station  was  left  in  charge  of  three  keep«>rs,  and  all  men,  tools,  and  rigifpoC 
put  aboard  the  steamer;  all  the  moorings  were  lifted  and  the  steamer  sailed  for 
Francisco.    The  tools  were  stored  in  Yerba  Buena  Island  storehouse  and  the 
and  steamer  discharged  November  18, 1891. 

DESCRIPTION  OF  THE  WORK. 

The  ontlihe  of  the  pier  being  blasted  off,  the  onter  base  ring  10  feet  wife  was  m< 
curatcly  fini8h«Ml  with  patent  hammers,  the  center  cone  was  ronghly  stepped  to  it 
ceive  themasonwork,  provision  being  made  for  8toring77,000  gallons  of  water  in  di 
base.  1 

The  outside  courses  r>f  pier  are  2  feet  and  2  feet  6  inches  high,  bailt  in  Flemidi 
bond,  headers 5  feet  deep  on  l>ed  by  2  feet  8  inches  wide  on  face,  the  stretchers  2fm 
6  inches  on  be<l  by  5  feet  8  inches  on  face.  All  the  horizontal  beds  are  coanectedby  al 
inch  diameter  dowel  of  gun  uietal  in  each  block  and  projecting  half  its  length  ini 
the  course  below  except  the  upper  course*,  in  which  the  dowels  were  omitted  idlTcn 
tical  Joints  of  outside  stones  were  dovetailed  or  joggled  into  each  other.  AH  M 
outside  joints  were  three-sixteenths  of  inch  wide;  the  faces  of  pier  stones  v4 
pointed  off  tine  with  2-inch  margins  cut  on  joints.  The  top  of  pier  is  laid  with  st^ 
tlagging  12  inches  thick,  finished  with  8-cut  patent  hammers.  This  serves  as  a  w; 
shed  with  a  fall  of  3  inches  from  center  to  gut  ters  cut  in  the  stone  at  the  outer  rim, 
from  thence  the  watt^r  is  carried  in  a  4-inch  diameter  pipe  to  the  cisterns  in  the  basse 
the  pier.  For  the  prevention  of  leakage,  all  the  joints  in  the  top  of  the  pier  were  d 
out  to  the  depth  of  2  inches  and  then  thoroughly  calked  with  sand  and  ee! 
slightly  moistened  with  boiled  linseed  oil.  All  walls  of  rooms  inside  of  pier — ^i 
fog-signal  rof)ni,  coal  rooms,  storerooms,  hallway,  etc. — are  of  square  rubble  laid  villi 
one-quarter  inch  joints  and  faces  finished  with  point  and  pointed  with  ronnd  jointd 
leaving  a  concave  joint.  I 

The  corners,  jambs,  lintels,  and  sills  of  tower  are  natural  fchce  with  2-ijieh  marm 
joints,  the  corner  belt  courses  and  porch  are  8-cnt  patent  hammer  work,  and  all  Ai 
outside  joints  of  the  t-ower  are  calked  the  same  as  top  of  pier  and  finished  withM 
jointer.  ^ 

The  brick  inside  of  air  spaces  is  laid  in  cement  mortar,  the  brickwork  ini 
and  lowtT  entrance  hall  is  laid  in  blac*k  mortar  and  finished  with  raised  bead  joisl 

All  outside  of  pier  and  tower  is  laid  in  mortar  composed  of  one  part  of 
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i<1  cement  to  one  part  of  sand;  all  inside  filling  and  backing  stone  is  laid  in  one 
rt  of  Portland  cement  to  two  parts  of  sand ;  all  the  concrete  roof  arches  in  pier 
i  the  floor  arches  in  tower  are  compoHed  of  one  part  of  Portland  cement  to  one 
%  a  half  parts  of  sand  and  three  parts  of  gravel;  the  concrete  nnder  the  fog-signal 
urBj  landings,  engine  bed,  and  base  of  derrick  is  one  part  of  Portland  cement  to  two 
rta  of  sand  and  fonr  parts  of  gravel  or  granite  chi})8. 

?h©  woodwork  is  as  follows :  The  floors  in  keeper's  quarters  are  of  seasoned  Hnnv- 
dt  pine  H  by  3  inches,  vertical  grain,  tongned  and  grooved,  laid  on  joists  beveled  on 
[»eT  side  and  let  into  concrete  arches;  all  surfaces  of  floors  are  polished  and  var- 
bed.  The  inside  doors,  wainscoting,  etc.,  are  of  Port  Orford  cedar  with  redwood 
lels ;  all  other  trimmings  are  redwood ;  the  outside  doors  and  windows  are  oak,  all 
isbed  and  varnished.  The  keeper's  rooms  are  finished  with  three  coats  of  plaster, 
id  finished. 

lU  the  metal  work  received  four  coats  of  paint. 

%ree  tables  are  inclosed :  No.  1  gives  the  cost  of  the  various  items  of  expenditure 
I  the  percentages  of  each  on  the  entire  cost;  table  No.  2  divides  the  cost  of  the 
or  among  the  various  items,  and  table  No.  3  shows  the  cost  of  transportation  firom 
\  stoneyard  to  the  rock  and  the  amount  carried. 
Sespectfully  submitted, 

A.  Ballantynb, 
Superhitendent  of  Construction, 


B1.kNo.  1. — Expenditures  incun-ed  in  construction  of  Light- House  and  Fog-Signal  StO' 
tion  OH  Northwest  Seal  Rook,  St.  George  Beef,  California, 


Items  of  expeiulitnre. 


wr* 

ierfut^ndence. 


^ 

wnt 

Iflinga  and  plant 

Importation 

)in  and  lime 

fee  ex  penses 

Her 

md  waste 

te  glass  and  metal  work 

»,et4B 

^-signal  apparatus 

ItaberR'  materials 

benter  work,  hardware,  paint. 

pringB 

bela  for  quarters 

ftse  dowels 

wel 

ig»»- 

kitct 

MJt^f  on  stone 

ks  and  featbf;rs 

I^of  way  to  quarry 

u 


Total 


k- 


Rock. 


$123,578.47 

15,587.00 

2.343.03 

16, 773. 00 

45, 167. 43 

123,496.47 

1, 247. 87 

611. 80 

917.22 

309.12 

12,322.70 

15,491.00 

3.439.11 

748. 75 

1,  084.  56 

57.002.41 

11,144.41 

2, 599. 92 

680.00 

49.77 

92.81 


St.oneyard. 


Stone 
quarry. 


ms.  00 


$78,045.62  $100,751.86 
18, 168. 68         8, 877. 90 


1, 535.  74 


13,040.66 
807.90 


559.77 


86.62 


926.68 


8,419.11 
*30, 041. 39 


560.23 

719.96 

63.40 


13.13 


6,841.40 
438.  73 
300.00 


Totals. 


$302,375.96 

42, 633. 58 

4, 806. 45 

16, 773. 00 

66, 627. 20 

154,345.76 

1, 247. 87 

1,731.80 

1, 637. 18 

549. 14 

12, 322. 76 

15,491.00 

3,439.11 

748. 75 

1,084.56 

57, 002. 41 

11,144.41 

2, 599. 92 

680.00 

62.90 

92.81 

6,  841. 49 

4,'W.  73 

300.00 

658.  OU 


434, 434. 91 


112,244.99 


157.a53.88  I  704,633.78 


Per  cent. 

42,9132 

6.00 

.6820 

2.2330 

9.4560 

21. 9050 

.1776 

.2460 

.2323 

.0780 

1.7490 

2.1990 

.4880 

.1062 

.1540 

8.0900 

1.5820 

.3700 

.0970 

.0090 

.0132 

.9710 

.0622 

.0430 

.0933 

100.0000 


Sl^ta  item  includes  transportation  of  stone  from  quarry  to  yard. 
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Table  No.  2. — Cost  of  labor  on  different  iteiHs, 

175,260  cubic  feet  of  stone  (granite),  quftiiied  at  42.26  cents  per  foot ...  ft5,061.21 

Catting  broken  ashlar,  13,091  cubic  feet,  at  45  cents  per  foot 5,890.% 

Cutting  backing  (rough  squared),  109,966  feet,  at  18  cents  per  foot 19,  TS-TO 

Cutting  dimension  stones,  52,204  cubic  feet,  at  $1.766 92,22a2 

Handling  material  at  yard,  19,610  tons 11,524.45 

Preparing  site 17,500.00 

Plumber 4».(10 

Carpenters 790.(< 

Setting  up  metal  work,  stairs,  railing,  etc gWlOO 

Laying  concrete  arches, 2,922  cubic  yards 2,i6&QI 

Laying  concrete  floors,  3,340  square  feet  2  inches  thick G6&<I0 

Erecting  engine,  engine-house,  and  derrick 460.00 

Painting 3Sl.fle 

Plastering 480.0(1 

Bricklaying  (94,000) 840.81 

Setting  175,260  cubic  feet  of  g^ranite,  at  41.47  cents  per  foot 72, 6S.  4* 


Total 302,375.« 

Table  No.  S. — Quantitiea  of  matei'ial  transported  to  rock  from  stoneyard. 


Stone 14,301 

Sand 1,431 

Wood  and  metal ^ 101 

Cement -. 5fi 

Fresh  water 1,781 

Coal 220 

Provisions 01 

Brick Ol 

Tools,  derricks,  rope,  chain,  etc 9 

Gravel W 

Total : 19^6tt 

▲t  $6,296  per  ton,  $123,496.47. 
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M>8econ,  New  Jersey 36,82 

depot 88 

Admiralty  Head,  Washington • 199 

\bna})ee,  Wisconsin _ _ 134 

Mds  to  navigation ,  appropriatioiis  made  for  1  Sl)2  ■  93  _ 19 

appropriations  asked  for  1 893-*94 _ 36 

statistics  of ,  to  June  30,  1892 7,18 

maintained  on  June  30,  1892 7,18 

temporary  changes  in .-  15 

report  of  Maj.  D.  P.  Heap,  U.  S.  A.,  upon  recent  im- 
provements in,  Appendix  No.  4 _ -  257 

Alaskan  waters,  buoyage 7, 195,203 

ftlcatraz,  California - 183 

Alligator  Reef ,  Florida - 36,112 

A.lligator  River,  North  Carolina _.. _ 96 

illpena,  Michigan _ 166 

Alterations  in  existing  lights  and  fog  signals ». » 11, 13 

Amaranth,  tender  for  ninth  and  eleventh  districts  . . .  ? 32, 125. 148 

Amelia  Island  range ,  Florida 106 

j^erican  Shoal,  Florida 112 

Ames  Ledge,  Maine 36,46 

Anclote  Keys,  Florida - _-_ - 114 

Apalachicola  Bay  range,  Floi  ida  115 

Appendix  No.  1 — Relating  to  tender  Maple 211 

No.  2 — Relating  to  an  international  uniform  system  of  buoy- 
age  ---- --.-  221 

No.  3— Relating  to  electric  buoys  in  Gedney  Channel,  New 

York  Harbor _ 245 

No.  4 — Relating  to  recent  improvements  In  aids  to  naviga- 
tion, etc  _ 257 

No.  5 — Relating  to  the  construction  of  Northwest  Seal  Reck 

llghtrhouse -• 269 

Appropriations  made  for  1892-'93 19 

recommended  for  1893-^94 .-_ 36 

for  supplies,  necessity  for  increased   _ 23, 36 

repairs,  etc  _-. 36 

keepers' salaries _ 36 

light- vessels 36 

buoyago _ _ 36 

lighting  rivers _ 36 

fog  signals 36 
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Appropriations,  inspecting  lights - 

survey  of  sites - 36 

Arbutus,  tender,  seventh  and  eighth  districts *...  11 1,118, 119, 123 

Armeria,  supply  steamer ^ _ -- 63,71* 

Ashtabula,  Ohio - 1»* 

pierhead 15^ 

Assateague,  Virginia _ - ^ 

Automatic  buoys.     (See  Bell  buoys ;  Whistling  buoys.) 

Azalea,  tender,  second  light-house  district - - --  53,61 

Ballards  Reef ,  Detroit  River,  Michigan ._ 36,160,161,162 

Ballast  Point,  California -         1^ 

Baltimore ,  Maryland _ _ -      36, 95 

Bar  Point,  Lake  Erie,  light-ship 25,32,160,162 

Bartlett  Reef  light-ship.  No.  13,  Connecticut -•.-. "^^ 

Bass  Harbor  Head,  Maine *3 

Battery  Gladden,  Alabama -—         120 

Bayfield,  Wisconsin _ 36,113 

Bay  State  Shoal  and  Oak  Point  Shoal,  New  York 36,150 

Beacons  (day  or  unligh ted)  in  tirst  district _ 39,49 

second  district - 53,59 

third  district - 63,73 

fourth  district _ 82,87 

fifth  district A      9a99 

sixth  district- _ 102,10S 

seventh  district _ 111,116 

eighth  district 119,122 

"Eleventh  district _ -         165 

twelfth  district 180,189 

thirtijenth  district _ 195,202 

total  number _  7 

Bear  Island,  Maine _ 43 

buoy  depot .'__ 59 

Beaufort  Harbor,  North  Carolina _ 36,97 

Beaver  Island,  Michigan _ _ 127 

Beaver  Island  Harbor,  Michigan ___ 127 

Bedloes  Island,  New  York.     {^See  Liborty  Enlighteninir  the  World.) 

Bell  buoys,  in  position.. _'. ___ _ 7 

established  during  the  fiscal  year 16 

discontinued  during  the  fiscal  year 17 

purposes  forwhich  used _ _.  26 

firstdistrict. 39 

second  district 53^51 

third  district _ g^-^^ 

fourth  district ^ 

fifth  district ___' ^ 

sixth  district _"   " y^ 

seventh  district..       „, 

eighth  district " """  \\. 

eleventh  district..        """ " " ,.-  L 

twelfth  district  ■ - ■*-*", 

-: - 180,191,192 
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Bell  buoys,  in  thirteenth  district - 195 

Bells  Rock,  Virginia 92 

Benjamin  Place,  New  York _ 70 

Bidders,  modifications  of  law  as  to  lowcH 21 

Big  Bay  Point,  Michigan - 36,170 

Big  O^'ster  Beds,  New  Jersey .' 36, 82 

Big  Sable,  Michigan 36,170 

Big  Sodus,  New  York  (main  and'outer  lights) "    152 

Biloxi,  Mississippi- 120 

Black  Ledge,  Connecticut 36,64 

Black  River,  Ohio 157 

Board,  Light-House,  executive  members 3 

members  of,  June  30, 1802 3 

officers  of 3 

changes  in  personnel 35 

Bodega  Head,  California 36,185 

Bolivar  Point,  Texas - 121 

Books,  technical  _ 33 

Boon  Island,  Maine 36,49 

Boston,  entrance  to  Boston  Harbor,  Massachuse tt j 54 

Boston,  Ma88achusetts,  machine  and  lamp  shop 61 

Boston  Harbor,  Massachusetts,  light-ship 39 

Boundaries  of  first  district 39 

second  district -_ 53 

third  district I.  63 

fourth  district - 82 

fifth  district , 90 

sixth  district 102 

seventh  district Ill 

eighth  district 119 

ninth  district 125 

tenth  district _ 150 

eleventh  district _ 165 

twelfth  district 180 

thirteenth  district 195 

fourteenth  district 205 

fifteenth  district : 207 

sixteenth  district 209 

Bcfuquet,  steam  launch,  third  district 63 

Braddock  Point,  New  York ___ 152 

JKram6ic,  steam  launch,  fifth  district _ 90,100 

Brandy  wine  Shoal,  Delaware 83 

Brenton  Reef  light-ship,  No.  11,  Rhode  Island 71 

Bridgeport,  Connecticut _ 36, 66 

Bridges  over  navigable  rivers,  lighting,  legislation  asked 22 

Buffalo  Breakwater,  New  York 153 

Buffalo,  New  York,  depot 163 

Bull  Bay,  South  Carolina 104 

Bullocks  Point,  Rhode  Island 64 

Buoyage,  general  remarks 26 

appropriation  asked _ 36 

statistics  regarding _ 7 

of  Alaskan  waters - 7,195,203 
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Buoyage^  international  system - -    3-),221 

of  Chicagro  Ha  bor 36,132 

Buoys  in  first  district __ 39,51 

second  district - - 53,67 

third  district ..- .' -- 63,74 

fourth  district - __ - _-- 82,87 

fifth  district 90,99 

Bixth  district  __ _.- 102,109 

seventh  district __ Ill,  116 

eightti  district - 119,122 

ninth  district - 125,144 

tenth  district 150,163 

eleventh  district ._ - _ 165, 173 

twelfth  district - 1«0,191 

thirteenth  district - 195,203 

Alaskan  waters 7,195,203 

number  maintained  by  light-house  establishment _ 1 

special,  established  and  discontinued 10 

changes  in _ _ 17 

bell,  number  in  position _ _ 7 

established  and  discontinued _ 16,17 

purposes  for  which  used -- _ 26 

whistling,  number  in  position.. ■ 7 

purposes  for  which  used 26 

Ice,  in  second  district _ 53 

fourth  district - 82,88 

electric,  in  Gedney  Channel _ .7, 63, 75, 245 

Southwest  Spit 76 

gas,  number  in  position. ._ _ 6 

of  Pintsch  pattern,  use  of 33 

appropriation  for,  asked 34 

private,  proposed  prohibition  of - 27 

changes  in — - 17 

Buoy  depots.    (»S'ee  Depots.) 

Burlington  Breakwater,  Vermont 70 

Burnt  Coat  Harbor,  Maine 43 

Burntisland,  Maine 46 

Bush  Bluff  Shoal  light-ship,  No.  46,  Virginia..- 90,90 

Butler  Flat,  Massachusetts 36,56 

C. 

CactuSy  tender,  third  district ^.._  63,88 

Capo  Ann,  Massachusetts _.  54 

Cape  Arago,  Oregon _-^ 195 

Cape  Blanco,  Oregon 195 

Cape  Canaveral,  Florida 107 

Cape  Charles,  Virginia 91 

Cape  Charles  City  Harbor,  Virginia _ 92 

Cape  Charles  City  range,  Virginia 92 

Cape  Charles  light-ship,  No.  49,  Virginia 90,98 

Cape  Disappointment,  Washington 198 

Cape  Elizabeth,  Maine 36,47 
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Ca)>e  Fear,  seacoast  of  North  Carolina _ 36, 102 

Cape  Pear,  entrance  to  Cape  Fear  Kiver,  North  Cari)lina 103 

Cape  Fear  River  post  lights,  North  Carolina  -.. __ 103 

range  lights  for  new  dredged  channel 36,103 

Capo  Flattery,  Washington 36,199 

Cape  Hatteras,  North  Carolina _:.  96 

Cap>e  Henry,  Virginia 91 

Cape  Lookout  Shoals,  North  Carolina,  propo  icd  I  igh  t  shi j) 36, 98 

Cape  May,  New  Jersey,  boathouso _ 36 

Cape  May  depot,  New  Jersey .__-♦.-.  88 

Cai)e  Meares,  Oregon.. _ 197 

Cape  Mendocino,  California _ 36,186 

Cape  Romain,  South  Carolina 104 

Cape  San  Bias,  Florida _ 115 

Carlton  Island,  New  York .*  36,151 

Carysfort  Reef,  Florida _ Ill 

Casey,  Brig.  (Jen.  Thomas  L  -,. 55 

Castle  Hill,  Rhode  Island 63 

Castle  Pinckney  buoy  depot,  South  Carolina 109 

Cedar  Keys,  Florida _ 114 

Cedar  Point,  Maryland 36,93 

Cedar  Point  range  beacon,  Ohio ■. 158 

buoy  depot _ 164 

Cedar  River  Point,  Michigan : 139 

Changes,  temporary,  in  aids  to  navigation 15 

Characteristics  of  lights  changed _ 11 

fog  signals  changed 13 

Charleston  and  Morris  Island  ranges.  South  Carol  ina 104 

Charlotte  Harbor,  Florida 113 

Cheboygan,  Michigan _ 167 

Cheboygan  Crib,  Michigan i __.  167 

Cheboygan  River,  Michigan _ _ _ 167 

front  range _ 36,167 

rear  range 167 

Chequamegon  Pi)int,  Wisconsin 36,172 

Cherry  Island,  Delaware _ 84 

Chicago,  Illinois,  buoyage  of  harbor  during  Fair . .  - _  _  36,  i;J2 

Harbor,  light  and  fog  signal 36, 131 

Breakwater  (north) 131 

Pierhead,  front  range 131 

River 131 

outer  breakwater,  southeast __ ■..  132 

outer  breakwater,,  north  west 132 

Chinooteague  Depot,  Virginia 88 

Christiana,  Delaware 84 

Clark  Ledge,  Maine 36,40 

Clark  Point,  Massachusetts _ 56 

Cleveland,  Ohio  (on  the  hill) 156 

Cleveland  west  breakwater,  Ohio ,  156 

Cleveland  east  breakwater,  Ohio 157 

Clover,  tender,  seventh  and  eighth  di-tricts _. Ill,  118, 119, 123 

Gold  Spring  Harbor,  New  York 66 

Columbia  River,  post  lights 200,201 
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Columbia  River  Ii<rht-8hip,  No.  "iO,  Ore  ron 32,188,1^,202 

Columbine,  tender  for  thirteenth  light-hou::e  (list  iot 32,2M 

Conneau  t,  Ohio  _ IM 

Connecticut  River,  Connecticut,  post  lights  _ _ ■^-.-  ^ 

Cont\*a5t8,  award  to  lowest  bidders,  modifications  of  present  law  asked.  21 

Coppei'  Harbor,  Michigan , - -.  1"! 

Range,  near 1"»1 

Coquille  River,  Oregon - , - 196 

Coinfitld  Point  light-ship.  No.  23,  Connecticut 72 

No.51 - 72 

provided  with  electric  li^ht 29 

Cove  Point,  Maryland - W 

.Coxsackie,  New  York 69 

Craighill,  Col.  William  P 35 

Crooked  River,  Florida 114 

Cross  Ledge,  New  Jersey 83 

Cross  Rip  light-ship.  No.  5,  Mah>sacli us  t:s _ 58 

Cuckolds  Island,  Maine - - 46 

Currituck  Beach,  North  Carolina... 96 

Currituck  Sound  beacons.  North  Carolina _ 96 

Cuttyhunk,  Massachusetts 56 

B. 

Dahlia,  tender,  ninth  district. ^ , ^  125,146 

Daufuskie  Island,  South  Carolina.-- 104 

Day  or  unlighted  beacons.    {See  Beacons.) 

Deadman  Island,  Calif oi^ia ._..  36,181 

Deer  Point,  Florida 36,115 

Delaware  Breakwater  rear  range,  Delaware _ 83 

Depots  in  first  district 51 

second  district _ 61 

third  district 76 

fourth  district 88 

fifth  district 99 

sixth  district 109 

seventh  dietrict _.  117 

eighth  district _ : 123 

ninth  district,  at  St.  Joseph ,  Michigan 144 

ninth  and  eleventh  districts,  Scammons  Harbor,  Michigan. . .  36, 145 

tenth  district 163 

eleventh  district 178 

twelfth  district '. 193 

thirteenth  district 203 

Derby  Wharf,  Massachusetts 54 

Destruction  Island,  Washington 198 

Detroit  depot,  Michigan 178 

Detroit  River,  Michigan 160 

private  lights  maintained  by  vessel  owners 160 

necessity  for  additional  lights 160 

Devils  Island,  Wisconsin 36,173 

Devils  Wharf,  Connecticut  River 65 

Diamond  Shoal  (outer),  off  Cape  Hatteras,  North  Carolina 96 
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Discontinued  lights,  fog  signals, find  buoys    11,17 

District,  light-house  No.    1 39 

No,    2 53 

-No.    3 - J. 63 

No.    4 82 

No.    5 - -.- IK) 

No.    6 - 102 

No.    7 - - Ill 

No.    8 119 

No.    9 - - - 125 

No.  10 --- 150 

No.  11 : 165 

No.  12 - 180 

No.  13 195 

No.  14 ._- 205 

No.  15 - 207 

No.  16 _ 209 

OfficerB  in  charge  of,  June  30, 1892 3 

Doboy  Sound,  Ga _ 36,105 

Dog  River  Bar,  Alabama 36,119,120 

Dollers  Point  and  Hog  Island  Wharf,  Virginia .' _ 36,91 

Doubling  Point,  Maine _.   _ 36,46 

Drift,  schooner,  temporary  light-ship 86 

Dunkirk  Pierhead,  New  York 154 

Duties  on  imported  articles  of  supply 23 

E. 

Eagle  Harbor,  Michigan .._  37,171 

Eagle  River,  Michigan. _ _ 37,172 

East  Pascagoula  River,  Mississippi. . _ _ 120 

East  River,  New  York,  post  lights _ 67 

Edenton  Harbor,  North  Carolina 96 

Edgartown,  Massachusetts 56 

Edgemoor  (Cherry  Island)  depot,  Delaware 88 

Ediz  Hook,  Washington 199 

Egg  Rock,  Massachusetts 54 

Egmont  Key ,  Florida • 113 

buoy  depot.- 117 

Eighth  district,  statistics  of i 119 

Elbalsland  range,  Georgia 105 

Electric  and  gas  buoys  in  position.. 7 

^                              purposes  for  which  used 26 

Electric-buoy  station,  Sandy  Hook,  New  Jersey 75 

Electric  buoys  in  Gedney  Channel,  roport  of  Lieut.  Commander  West, 

Appendix   No.  3 - - 245 

Electric  lights  for  light-ships _ 28,29,30 

Eleven-Foot  Sho'Al,  Green  Bay,  Michigan 25,32,138 

Eleventh  district,  statistics  of 165 

Elliot,  Col.  George  H *. 35 

Elm  Tree  beacon,  New  York _ 68 

Employes,  crews  of  light-ship.^,  tonilor.^  etc 7 

Engineer,  first  district 3,39 
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Engineers,  second  district _ 3,53 

third  district _ 3,63 

fourtli  district 3,tt 

fifth  district ..w i90 

sixth  district _ 4,l(fi 

seyenth  district 4,111 

eighth  district 4,m 

ninth  district _ 4,1^ 

tenth  district 4,150 

eleventh  district 4, 165 

twelfth  district..-- _ 4,180 

thirteenth  district 4,1^ 

fourteenth  district - _ 5.205 

fifteenth  district 5,3^)1 

sixteenth  district _ 5,20& 

Erie,  Pennsylvania  (range  No.  1) 154 

buoy  depot 163 

Ernst,  Ck)l.  Oswald  H 35 

Escanaba,  Michigan _ 37,138 

Estimates,  general _ 36 

buoyage 36 

inspecting  lights _ 36 

lightingof  rivers _ 36 

light-ships - - 36 

fog  signals 36 

repairs  of  light-houses 36 

survey  of  light-house  sites 36 

special 36 

Execution  Rocks,  New  York _ 67 

Executive  members  of  Board 3 

Expenses  of  light-vessels,  appropriation  asked 24,36 

buoyage,  appropriation  asked 36 

fog  signals,  appropriation  asked 36 

F. 

Fair  Haven,  New  York 152 

Fairport,  Ohio,  main  light _ 155 

pierhead,  front,  east  pier 37,155 

rear,  east  pier. l...  155 

Falkner  Island,  CJonnecticut © 

Farallon,  California 183 

Fenwick  Island,  Delaware M 

Fenwick  Island  Shoal  light-ship,  No.  37,  Maryland 85 

No.  52 ^ 32 

Fernandina  Harbor  range  lights,  Florida 106 

Fifteenth  district,  statistics  of 207,208 

tender  Lily 207 

Fifth  district,  statistics  of ^'"']!]!--]  90 

Fighting  Island,  Detroit  River,  Michigan J'lGO,  161, 162 

1?  irst  district,  statistics  of _  39 

Five-Fathom  Bank  light-ship,  No.  40,  New  Jersey  ."..'-"-'."-".'." ".'.7-'- -"-.  85 

Northeast  End,  No.  44 ^ 

schooner  I>rift 85 


t 
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Fog  signals,  appropriation  asked  for  expjnses  of 36 

in  first  district .._  39,50 

second  district 53, 60 

third  district 63,73 

fourth  district 82,87 

filth  district , 90,98 

sixth  district -._.^ .' 102,109 

eighth  district 110,122 

ninth  district i -.- 125,142 

tenth  district ___ 150,163 

eleventh  district 165,177 

twelfth  district ." 180,189 

thirteenth  district 195,202 

number  of  steam  or  hot  air 7 

Fog  signals,  number  of 7 

establiished  during  fiscal  year 10 

discontinu^^d 11 

changos  in  characteristics 13 

Fort  Barrancas,  Florida - 115 

Fort  Gratiot,  Michigan - •. 166 

Fort  Jefferson  (Tortugas)  buoy  depot,  Florida 117 

Fort  LAfayette,  New  York 68 

FortTompkins,  New  York -. 37,68 

Fort  Wadsworth,  New  York ,...  37,68 

Forty-Mile  Point,  Michigan • 37,166 

Fourteen-Foot  Bank,  Delaware _ 83 

Fourteen-Mile  Point,  Michigan _ ^ 37,172 

Fourteenth  district,  statistics  of 205,206 

tender _. 206 

Fourth  district,  statistics  of 82 

Fowey  Elocks,  Florida 111 

Frankfort  Pierhead,  Michigan 129 

Fry ing-Pan  Shoals  light-ship.  No.  29,  North  Carolina 108 

Ifo.  53 32 

G. 

Galloo  Island,  New  York 37,151 

Galveston  light-ship,  No.  28,  Texas 122 

Oardenia,  tender,  third  district 63,80 

Gas  buoys,  in  position 7 

purposes  for  which  used _ 26, 33 

Pintsch  pattern  and  patent 33 

appropriation  asked _ ;i4, 37 

in  second  district 53 

Gasparilla  Island,  (Jharlotte  Harbor,  Florida _ 113 

Gddney  Channel,  New  York  Bay,  electric  buoys 75 

appendix  relating  to 246 

Genesee,  New  York _ 152 

fog  signal 152 

Gferaniunit  tender,  second  district - 53,61 

Gladstone,  Michigan... _ 37,138 

Goat  Island  depot,  Rhode  Island 79 


288  INDEX. 


Ooldenrod^  tender,  fourteenth  district 2(^,316 

Gordon  Landing?, .Verrcont "0 

Gould  I  sland,  Rhode  Island 64 

Grace  Darling  ( now  Rose ) ,  ten der  third  district -_ 6^1. ^\ 

Grand  Haven,  Michigan 13(1 

Grand  Island  Harbor,  Michigan ITfl 

rang^e 1"0 

Grand  Marais,  Michigan _ -. 37, 170 

Grande  Pointe  au  Sable,  Michigan __ 129 

Grassy  Island,  Michigan - 1C4X  lfi5 

and  Mamajuda  fishrries 1«0 

Grassy  Point,  Ohio ,-.-.    37,151* 

Grays  Harbor,  Washington 37,1^ 

Grays  Reef  light-ship  No.  57,  LAko  Michigan  ..'. 25,32,140 

Groat  Round  Shoal  light-ship.  No.  47,  Massachusetts 58 

Greenbury  Point  Shoal,  Maryland __ _ ^ 

Green  Island,  Maine - - _ 37,43 

Green  Island,  Ohio -_ - 150 

Gregory,  Maj.  James  P _ -, 35 

Grindel  Point,  Maine .— _ _ 45 

Grosse  Isle  range,  Michigan _ _ 160 

necessity  for  additional  lights 161,1^2 

Gross3  Pointe,  Illinois .* 133 

GroHsepointe  Beacon,  Michigan _ _ _ 166 

Grossepointe  light-ship,  No.  10,  Michigan 165,176 


n. 

Half  moon  Shoal,  Texas _ 121 

Handkerchief  light-ship,  No.  4,  Massachusetts .V 

Hat  Point,  Minnesota _ 37,175 

Havre  de  Grace,  Maryland »5 

Hawkins  Point,  Maryland ai 

Haze,  tender,  tenth  district _ 1.50.164 

JlazeL  steam  launch,  twelfth  district I _ 194 

Head  of  the  Passes,  I^uisiana r 130 

West  Jetty .• .    120 

East  Jetty 121 

Head  of  Two  Channels,  New  Ycrk 70 

Heap,  Major  D.  P.,  U.  S.  Army,  report  upon  recent  imp  ov  ments  in 

aids  to  navigation,  etc.    Api)ondix  No.  4 257 

Heceta  Head,  Ore«zon _ 1% 

Hen  and  Chickens  light-ship,  No.  2,  Massachusetts 59 

Heron  Neck,  Maine  .- 37,43 

Heuer,  Maj.  W.  H.,  U.S.  Army,  report  upon  construction  of  Northwest 

Seal  Rock  (St.  George  Reef)  light-house 1 2fi9 

Hillsboro  Inlet,  Florida.- - - _ 37,111 

Hilton  Head  range,  South  Carolina  ._ 104 

Hog  Island,  Virginia 37,  W 

Hog  Island  depot,  Maine -        .')1 

Hog  Island  Wharf  and  Dollers  Point  ranges,  Virginia 36, 91 

Hog  Island  Shoal  light-ship   No.  12,  Rhode  Island : 37,71 

Holland  Pierh,ad  range,  Michigan 130 
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HoUy,  tender,  fifth  district ■ 90,100 

Hook  Beacon,  Sandy  Hook,  New  Jersey 67 

Horn  Island,  Missiasippi 120 

Hudson  Rtver,  New  York,  post  lights 69,70 

Humboldt,  California 186 

Hunting  Island,  South  Carolina 104 

Huron,  Ohio 158 

I. 

Ice  buoys  (iron)  in  second  district 53 

fourth  district 82,88 

Illustration  of  light-house  list 34 

Indian  River,  Florida,  post  lights 108 

Inland  passage,  Savannah,  Georgia,  to  Fernandina,  Florida 37, 106 

Inspection  of  lights,  increased  appropriation  asked 35, 36 

Inspector  of  first  district .- _.  3,39 

second  district 3, 53 

third  district - _ 3,63 

fourth  district 3,82 

fifth  district 4,90 

sixth  district 4,102 

seventh  district •. 4,111 

eighth  district.*- 4,119 

ninth  district 4,125 

tenth  district 4,150 

eleventh  district 1 4,165 

twelfth  district 4,180 

thirteenth  district 4,195 

fourteenth  district 5,205 

fifteenth  district 5,207 

sixteenth  district 5,209 

lutemational  uniform  system  of  buoyage _ 35,221 

Ji"w,  tender,  first  district , 39,51 

Isles  of  Shoals,  New  Hampshire 49 

J. 

Je^mrnvMy  tender,fifth  district 90,100 

John  BodgerSt  tender,  third  district ^ 63,80 

Jordan  Point,  Virginia 91 

^  Joseph  Henry t  tender,  sixteenth  district 209,210 

Jupiter  Inlet,  Florida 107 

Juniper  Island,  Vermont 70 

buoy  depot 79 

Kalamazoo  pierhead,  Michigan - 130 

Keepers'  salaries,  appropriation  asked 23 

Kennebec  River,  Maine,  necesisity  for  lights. 46 

Kenosha,  Wisconsin 133 

Kewaunee,  Wisconsin - _ 134 

Key  West,  Florida  - 37,112 

buoy  depot 117 

9022 19 
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Laborers  In  charge  of  post  lights  on  western  rivers,  number  of 1 

Lake  lifirhtrshlps — ^138 

Lambert  Point,  Virginia -'.  SI 

Lanterns  for  light-ships _ - 30 

La  Pointe  (see  Chequamegon),  Wisconsin. 

Launches  (steam),  number 1 

Laurel  Point,  North  Carolina 96 

Laurel^  tender,  seventh  district. « 111,117 

Law  relating  to  contracts,  modifications  asked Si 

Lazaretto  Point,  Maryland S& 

Lazaretto  Point  depot,  Maryland 31»W 

Liberty  Enlightening  the  World 38j« 

Report  of  Maj.  D.  P.  Heap,  U.  S.  Army, 

on  new  method  of  lighting TSl 

Libby  Islands.  Maine 37,42 

Library,  technical 33 

Lighted  buoys.    (See  Gas  buoys  ;  Electric  buoys.) 

Light-House  Board,  executive  members- 3 

members,  June  30, 1892 -. 3 

officers u - - 3 

changes  in  personnel  of 35 

Establishment,  aids  to  navigation  maintained  by 7 

estimates  for  fiscal  year  1894 38 

appropriation  for  fiscal  year  1893 1^ 

contracts,  modifications  of  law  Asked - 21 

Light-house  list,  illustration 34 

Light-houses  and  beacon  lights,  appropriation  asked 35 

number  in  first  district 39 

second  district 53 

third  district ,..  63,70 

fourth  district 82 

fifth  district 90 

sixth  district 102 

seventh  district..' Ill 

eighth  district 119 

ninth  district 125 

tenth  district 150 

eleventh  district 165 

twelfth  district 180 

thirteeenth  district 195 

total  number 7 

Light-house  sites,  survey  of,  appropriation  asked 36 

Lighting  bridges  over  navigable  rivers,  legislation  asked 2S 

Lighting  of  rivers,  appropriation  asked 3(1 

for  previous  fiscal  years 35 

statistics  regarding 1 26,27 

(6'cc Fourteenth,  Fifteenth,and  Sixteenth  districts.) 

Light-keepers,  total  number 7 

salaries  of ,  appropriation  asked 36 

Lights  and  fog  signals,  alteration  in,  from  July  1, 1891  to  Jua»30, 1892  .  11,13 

i^hts,  change  in  location  of 14 

characteristics  changed \^  11 


* 
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Lights,  discontinued  (rom  July  1,1891,  to  June  30, 1892 ^ 11 

new,  exhibited  from  July  1, 1891,  to  June  30, 1892 7 

private,  should  be  prohibited  by  law 20 

number  on  Western  rivers.- 7 

inspection  of ,  appropriation  asked 36 

electric,  for  light-ships 28,29,30 

revolving,  for  light-ships 31 

Light-8hip6,new,  Constructed  and  under  construction 24, 25, 32 

appropriation  asked  for  expenses  of 24,36 

necessity  for  increased  appropriation 25 

electric  lights 28,29,30 

lanterns  for  lake  vessels 30 

revolving  lights 31 

for  Boston  Harbor,  Massachusetts 36,57 

Cape  Lookout  Shoals,  North  Carolina 36, 98 

Great  Lakes 25,138 

Bar  Point,  Lake  Erie 25 

Hog  Island  Shoal,  Rhode  Island 37,71 

Poe  Reef ,  Michigan 38,176 

Ilk  second  district 53,57 

third  district -* 63,71 

fourth  district -• -» 82,85 

fifth  district 90,91 

sixth  district 102,108 

eighth  district 119,121 

ninth  district 125,140 

eleventh  district 165, 176 

thirteenth  district 32,188,195,202 

total  number ,  24 

in  position • 7 

for  relief - 7 

Light-ship  No.  1 ,  Nantucket  New  South  Shoal,  Massachusetts 58 

2,  Hen  and  Chickens,  Massachusetts 69 

3,  Shovelful  Shoal,  Massachusetts 58 

4,  Handkerchief  ,•  Massachusetts 58 

6,  Cross  Rip,  Massachusetts 58 

6,  Succonnesset  Shoal,  Massachusetts 59 

7,  Scotland,  New  York 73 

9,  relief,  second  district - 66 

10,  Grossepointe,  Michigan 165,179 

11,  Brenton  Reef,  Rhode  Island 71 

12,  Hog  Island  Shoal,  Rhode  Island ^  37,71 

13,  Bartlett  Reef,  Connecticut 72 

16,  relief ,  third  district 73 

19,  Ram  Island  Reef,  New  York 72 

20,  relief ,  third  district 72,79 

23,  Cornfield  Point,  Connecticut 72 

28,  Galveston,  Texas _ 122 

29,  Fry ing-Pan  Shoals,  North  Carolina 108 

34,  Martins  Industry ,  South  Carolina 108 

37,  Fenwick  Island  Shoal,  Maryland 85 

38,  Rattlesnake  Shoal,  South  Carolina nOS 
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Light-ship  No;  30,  relief,  second  district SS 

40,  Five-Fathom  Bank,  New  Jersey S 

41,  Vineyard  Sound,  Massachusetts SB 

42,  Pollock  Rip,  Massachusetts 67 

43,  Trinity  Shoal,  Louisiana 121 

44,  Northeast  End  Elve-Fathom  Bank,  New  Jersey 44 

45,  Winter-Quarter  Shoal,  Virginia 85 

46,  Bush  Bluff  Shoal,  Virginia •- —  98 

47,  Great  Bound  Shoal,  Massachusetts dS 

48,  Sandy  Hook,  New  Jersey j 12 

49,  Cape  Charles,  Virginia .-.  ^ 

50,  Columbia  River,  Oregon 32,188,195,20: 

51,  Cornfield  Point,  Connecticut 2S 

provided  with  electric  light .-  3 

52,  Fenwick  Island  Shoal,  Maryland --  32 

53,  Frying-Pan  Shoals,  North  Carottma 32 

54,  Martins  Industry,  South  Carolina 32 

55,  Simmons  Reef ,  Lake  Michigan 25,32,140 

56,  White  Shoal,  Lake  Michigan 25,32,M 

57,  Grays  Reef,  Lake  Michigan 25,32,140 

Light-keepers,  total  number : 7 

Light-stations,  total  number ^ ^ 7 

Lilac,  tender,  first  district 32,52 

Lily,  tender,  fifteenth  district 207 

Limekiln  Crossing,  Detroit  River,  Michigan _ 160,161,163 

Little  Gull  Island,  Michigan :.-. 37,  IS 

Little  Diamond  (Hog)  Island  depot,  Maine SI 

Little  River,  Maine 37,40 

Lloyd  Harbor,  Newr  York 66 

I^ocationof  lights,  changes  in -* 14 

Long  Island  Head,  Massachusetts 55 

J^tus,  steam  launch,  eleventh  district 179 

Lovells  Island  depot,  Massachusetts 53,fil 

Lowest  bid,  proposed  modification  of  law  as  to  acceptance 21 

Lower  End  of  Four  Channels,  New  York • 70 

Ludington,  Mich 37,129 

M. 

McGregor,  Commander  Charles,  U.S.  Navy ^ 205 

Machine  and  lamp  shoj),  Boston,  Mass 61 

Mackinac  Island,  Michigan 38 

Mc Williams  Point  Shoal,  North  Carolina 97 

Madrono,  tender,  twelfth  district ^ 180,193 

Mahan,  Capt.  Frederick  A 35 

Mahon  River,  Delaware 83 

Mamajuda,  Michigan 1 160 

and  Grassy  Island,  fisheries 160 

Mangrove  Point  beacon,  Florida _ 113 

Manistique,  Michigfan _ 37, 135 

Manitowoc,  Wisconsin  _ , 37, 133 

Manzanita,  tender,  thirteenth  district. -.: 195,3G3 
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Maple,  tender  for  fifth  district 32 

appendix  relative  to-. 211 

Maple  Bend,  New  York _ 70 

Mare  Island^  California --. 184 

Marigold,  tender,  eleventh  light-house  district 165, 178 

Marrowstone  Point,  Washington , _ 37,200 

Marshall  Point,  Maine 46 

Martins  Industry  light-ship,  No.  34,  South  Carolina 108 

No.54 32 

Mary  Island,  Alaska : 37,201 

Maryland  Point,  Maryland _ 92 

Matinicus  Rock,  Maine _--  _• 37, 44 

Maumee  Bay  Ranges,  Ohio .._ 37, 159 

buoy  depot 164 

Members  of  Light-House  Board,  June  30, 1892 3 

changes  during  fiscal  year  _.-. 35 

Menasba,  Wisconsin 37,139 

Mendota,  Michigan ^ 37,171 

Menominee,  Michigan 139 

Mermenteau,  Louisiana ^ 37,121 

Merrills  Shell  Bank,  Mississippi _.  120 

Michigan  City,  Indiana : . .  - : 131 

Mileage -- 35 

Milwaukee,  Wisconsin _ 133 

Minots  Ledge,  Massachusetts - 54 

Mispillion  Creek,  Delaware 83 

Mission  Point,  Michigan... _. 38,167 

Mistletoe,  tender,  third  district 63,81 

Mobile  ship-channel,  Alabama. _ 37, 119 

Monhegan  Island,  Maine 46 

Monomoy  Point,  Massachusetts 55 

-Moose  Peak,  Maine 42 

Moosabec  Reach,  Maine 42 

Mount  Cornelia,  Florida 37,106 

Mount  Desert,  Maine -•_ 43 

Muskegon,  Michigan - 130 

Myrtle,  tender,  first  and  second  districts 39, 53, 62 

Nantucket  New  South  Shoal  light-ship,  No.  1,  Massachusetts 58 

^  Narraguagus,  Maine - 42 

Nauset  Beach,  Massachusetts -—  55 

Navesink,  New  Jersey 67 

Navigable  rivers,  lighting  bridges  over,  legislation  asked 22 

Necessary  new  structures 22 

Ned  Point,  Massachusetts 56 

Nettle,  steam  launch,  third  district 63,81 

New  buoys  established 16 

.  New  fog  signals  established  during  the  year. 10 

New  lights  established  during  the  year - 7 

New  light-ships  and  tenders 32 

New  London  depot,  Connecticut 79 


i 
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New  London  Harbor,  Connectiout M 

New  structures  necessaij - : —  2 

New  works  authorized,  no  appropriation  made  _ __ - 22 

New  York  Slough,  California _ 37,i84 

Niagara  River  range,  New  York 1 153 

Ninth  district,  statistics  of -  125 

Nobska  Point,  Massachusetts 56 

North  Brother  Island  (north  end),  New  York -  61 

Northeast  End  Five-Fathom  Bank  light-ship,  No.  44,  New  Jersey ® 

North  Head ,  Cape  Disappointment,  Washington 37,1S8 

North  Landing  River  beacons,  Virginia ^ 

North  Manltou,  Michigan 37,128 

North  Passage  (Round  Island),  Michigan 33,167 

North  River  Bar  beacons.  North  Caroliua 98 

Northwest  Passage,  Florida 113 

Northwest  Seal  Rock.    (See  St.  George  Reef.) 

O. 

Oak  Island,  North  Carolina _ IW 

Oak  Point  Shoal  and  Bay  State  Shoal,  New  York 36,  150 

Officers  in  charge  of  light-house  districts,  June  30, 1892 3 

Ogdensburg,  New  York 151 

Oil  houses  at  light-stations,  necessity  for _ 20l  Tt 

in  ninth  district 140 

eleventh  district _ 17^ 

Olcott,  New  York-.. 153 

Old  Mackinac  Point,  Michigan _ 37, 125 

Old  Maid  Place,  New  York "0 

Old  Orchard  Shoal,  New  York 37,® 

Opposite  Chapman  Dock,  New  York _ 10 

Oswego  Breakwater,  New  York .-. _ 37, 152 

Outer  Diamond  Shoals,  off  Cape  Hatteras,  North  Carolina S5 

Oyster  Bed  Shoal,  New  York _ 22 

P. 

Pages  Rock,  Virginia S8 

PalestinCy  wreck  of _ 181 

Pansy,  tender,  eighth  district 119,123 

Paris  Island  Range,  South  Carolina. 1^ 

Patos  Island,  Washington y SOI 

Patrol  steamer,  St.  Marys  River,  Michigan 37,  H^ 

Pats  Point,  Minnesota _ Si.Hd. 

Pemaquid  Point,  Maine ^ 

Penfield  Reef ,  Connecticut 6« 

Pensacola,  Florida 115 

Pensacola  buoy  depot,  Florida w Ill 

Pere  Marquette  (Ludington),  Michigan _ 37,130 

Perkins  Island,  Maine Tt,^ 

Personnel  of  Board ,  changes ...* $ 

Peshtigo  Shoal,  Wisconsin - _.,.-.  37,13* 

Petit  Manan,  Maine --- ^ 

Pharos^  tender,  sixth  district 102,109 
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Plum  Beach,  Rhode  Island 38,63 

PoeReef,  Michigan,  proposed  ligrht-shlp 38,176 

Point  Arena,  California 185 

Point  Arguello,  California 38,183 

Pointe  aux  Barques,  Michigan ^ 166 

Point  Betsey,  Michigan  -,^ 128 

Point  Buchon,  California 38,182 

Point  Conception,  California .-  181 

Point  Hueneme,  California _ 1 38, 181 

Point  Isabel,  Texas 121 

Point  Loma,  California 180 

Point  Lookout  depot,  Maryland • 99 

Point  No  Point,  Maryland 38,93 

Point  No  Point,  Washington 200 

Point  Pinos,  California 38,182 

Point  Sur,  California 182 

Point  Wilson,  Washington 199 

-  Pollock  Rip  light-ship,  No.  42,  Massachusetts 57 

Pooles  Island,  Maryland. _ 95' 

Pork  Point,  North  Carolina 38,97 

Portage  LAke,  Michigan 38,129 

Portage  Lake  Ship-Canal,  Michigan 38,172 

Portage  River,  Michigan 171 

Portland  Breakwater,  Maine 48 

Portsmouth  depot,  Virginia 99 

Portsmouth  Harbor,  New  Hampshire 49 

Port  Clinton,  Ohio _ 38,159 

Porte  des  Morts,  Wisconsin _ 38, 134 

Port  Eads  depot,  Louisiaha 123 

Post  lights,  number  on  western  rivers _..  7 

Hudson  River,  New  York _ 69,70 

East  River,  New  York 67 

Connecticut  River,  Connecticut .'.- .  65 

Thames  River,  Connecticut 64 

Cape  Fear  River,  North  Carolina _ 103 

Savannah  River,  Georgia .- 106 

St.  Johns  River,  Florida .._ -.. 108 

Indian  River,  Florida •_ 108 

in  thirteenth  district _.. 200,201 

fourteenth  district _ 206 

fifteenth  district 207,208 

sixteenth  district _ 209 

Pottawatomie ,  Wisconsin 135 

Poverty  Island,  Michigan _ 135 

PresquMle,  Pennsylvania  (north  shore) 154 

Presqulle,  Pennsylvania,  pierhead 38,154 

Private  lights  and  buoys,  prohibition  recommended ._ 20 

maintained  on  Detroit  River 160 

Proposals,  lowest  bid,  modification  of  law _ 21 

Prospect  Harbor,  Maine 42 

Puget  Sound  post  lights,  Washington 38,200 

PuntaGorda,  California _ _ 38,187 

PutTiam^  tender,  seventh  district 117 
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Q. 

Quarry  Point,  California ^'^^ 

R. 

46 
lUin  Iwland,  Maine •- 

Hum  Inland  Hoef  lijfht-ship.  No.  11),  Now  York '2 

KattloMiako  Shoal  li^'ht-ship,  No.  38.  South  Carolina 1* 

liflKM-ra  Sh«>al.  Florida J 

lt.-d  FiHh  Bar,  IVxaa ' - ^^ 

Kredy  Island.  Dolawartr 

H»«li«'f  lij:ht-ship.     {.S<  Li^fht-ships.) 

Hepuii-s  and  incidental  t»xi>t»nse8,  appropriation  asked ----  36 

ICopuirri  of  lifcflit-houses,  in  ft rst  district ;* 

second  district - ^' 

third  district "^ 

fourth  dintrict ^ 

fifth  district ^ 

sixth  district ^^ 

seventh  district --  "^ 

eij^hth  district ^-^ 

ninth  district ^^ 

tonth  district ^f 

oleventh  district 1"^* 

twelfth  district ^^ 

thirteenth  district. -^^ 

Uivera,  appropriation  for  lijjrh tin j?  asked  ^ 

numlwr  of  laborers  in  charg-e  of  lij^hts  on  western ' 

liirhts  on  wcstorn * 

lifrhting  bri<l^'e8  over,  legislation  asked y 

Kock  Island,  New  York ^^} 

Hm'k  Island  buoy  de]K>t,  New  York 1^ 

K(H*  Island,  California ^^ 

Host'  (formerly  Ornre  JhtrUny).  U»nder,  third  district 63,81 

Hockland  Lake,  New  York 22,38,^ 

Round  Island,  Michigan.., 38,107 

Sabine  Pass,  Louisiana ^ 

Sailing  tendei-s,  numlx^r J 

St.  Catherine  Island,  (Jeorgia ^ 

St,  Catherine  Sound,  (Jeorgia ^'^Z, 

St.  (ieorge  Keef,  California ^^ 

Report  upon  construction  by  Maj.  W-  H. 

Heuer,  U.  S.  Army ^ 

St.  Johns  River,  Florida.  i)Ost  lights 1^ 

St.  .Joseph,  Michigan,  buoy  and  supply  depot ^^ 

St.  .Joseph,  Michigan '^ 

St.  Joseph  pierhead,  Michigan - 38,130 

front  range ^^ 

St.  .Joseph  Point,  Florida - 38,115 

St.  Marks,  Florida ^^* 

St.  Martin  Island,  Michigan - 38,135 


•AS 


INDEX.  '  297 


St.  Marys  River,  Michigan 38,1«8 

patrol  steamer 37,178 

front  and  rear  upper  range 169 

St.  Simon,  Georgia 105 

Sakonnet,  Rhod€  Isl^d - 63 

Salaries  of  keepers,  appropriation  asked 23,36 

Salem  Creek,  New  Jersey 1 38,83 

Sampit  River,  South  .Carolina 104 

Sand  Island,  Alabama 119 

Sand  Key,  Florida 112 

Sands  Point,  New  York 67 

Sand  Spit,  New  York 69 

Sandusky  Bay,  Ohio,  range  on  outer  bank 158 

west  range 158 

north  range - 158 

Sandy  Hook,  New  Jersey ,  electric-buoy  station 75 

lightrship.  No.  16 73 

No.  48 72 

San  Bruno  Channel,  California 183 

San  Clemente  Island,  California 181 

Sanibel  Island,  Florida 113 

Sankaty  Head,  Massachusetts - 56 

San  Luis  Obispo,  California 182 

Saybrook  Breakwater,  Connecticut 65 

Scammons,  Harbor,  Michigan,  proposed  depot  for  ninth  and  eleventh 

districts 36,145 

Schooner  Ledge,  front  range,  Pennsylvania ^ 84 

Scotland  light-ship,  No  7,  New  York 73 

Sea  wall  at  Staten  Island  depots  New  York 38,77 

Second  district,  statistics  of 53 

Seguin,  Maine 47 

Seul  Choix  Pointe,  Michigan 38,136 

Seventh  district,  statistics  of : Ill 

Sharkfin  Shoal,  Maryland 1 93 

Sharpie,  fifth  district 90,100 

Sheboygan,  Wisconsin 38,133 

Sheffield  Harbor,  Connecticut 38,66 

Sherwood  Point,  Wisconsin 139 

Ship  channel,  Mobile  Bay,  Alabama 37,119 

Ship  Island,  Mississippi.. '. 120 

Ship  Jphn  Shoal,  New  Jersey 83 

Ship  Shoal,  Louisiana -. 121 

Shovelful  Shoal  light-ship.  No.  3,  Massachusetts 58 

Simmons  Reef  light-ship,  No.  55,  Michigan 25, 32, 140 

Sixteenth  district,  statistics  of 209,210 

tender  Jo8q>h Henry 209,210 

Sixth  district,  statistics  of 102 

Smith  Island,  Washington 199 

Sombrero  Key,  Florida 112 

South  Bass  Island,  Ohio 38,158 

South  Boston,  Massachusetts 38,55 

South  Fox  Island,  Michigan 38,127 
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South  Manitou,  Michigan 128 

South  of  Snody  Dock,  New  York.. 70 

Southwest  Ledge,  Connecticut 65 

Southwest  Pa88,  Louisiana 120 

Southwest  Spit,  New  York  Bay,  electric  buoy j.  -  - 76 

Sow  and  Pigs  (Vineyard  Sound)  light-ship,  No.  41,  Massaohusetts 58 

Special  works,  estimates 36 

Spectacle  Island,  Boston  Harbor,  Massachusetts M 

Spectacle  Reef ,  Michigan 38,166 

Spring  Point  Ledge,  Maine 38,48 

Squan  Inlet,  New  Jersey ..-  82 

Squaw  Island,  Michigan 136 

Squirrel  Point,  Maine 38,48 

State  Ledge,  Massachusetts _ 38,55 

Staten  Island  depot,  New  York,  description,  operations,  etc 76, 78 

necessity  for  enlarging  facilities 78 

seawall 38,77 

Statistics  of  aids  to  navigation  for  year  ending  June  30, 1892 7, 18 

Statute  of  Liberty.    (See  Liberty  Enlightening  the  World.) 

Steam  launches,  number , 7 

Steam-Mill  Point,  New  York ^ 10 

Steam  tenders,  number. 7 

Structures  at  light^tations 22 

Sturgeon  Bay  Canal,  Wisconsin -- 38,134 

Sturgeon  Point,  Michigan 166 

Succonnessett  Shoal  light-ship,  No.  6,  Massachusetts 59 

Sullivans  Island  ranges.  South  Carolina 104 

Sunken  Meadow,  East  River,  New  York --.-.....  67 

Superior  Bay,  Wisconsin ^ 174 

Supplies  of  light-houses,  appropriation  asked 23,36 

insufficiency  of  previous  apppopriations _  23 

necessity  for  increased  appropriation 23 

duties  on  imported  articles 23 

Survey  of  light-house  sites  in  first  district 49 

second  district 57 

appropriation  asked  for 38 

Swan  Point  Bar,  Maryland 38,85 

T. 

Tail  Point,  Wisconsin [ 139 

Tampa  Bay,  Florida. 113 

Tawas,  Michigan. ._• 166 

Technical  books  for  Light- House  Establishment 33 

Temporary  changes  in  aids  to  navigation 15 

Tenders  in  first  district, iris,  Myrtk 39,51 

second  district.  Azalea^  Verbena,  Myrtle,  Chrayiium 53, 61 

third  district,  Armeria,  Cactus ,  MistletoCy  John  Eodgers^  Rose^ 

Oardeniay  Nettle^  Bouquet 63,79,81 

fourth  district,  Zizania :...,: 82,86,88 

fifth  district.  Holly,  Jessamine  ^  Violet,  Bramble,  Thistle,  and 

a  sharpie 90,100 

sixth  district,  Wistaria^  Pha^vs 102,109,11(1 
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^Tenders  in  seventh  district,  Laurel^  Arbutus,  Clover,  Putnam llT,  117 

eighth  district,  Pansy^  Arbutus,  Clover 119, 123 

ninth  district,  Dahlia,  Amarant^i,  Warringtmi ,  125, 146 

tenth  district.  Haze 150,164 

eleventh  district,  Amaranth,WarringUyn,  Lotus,  3fart{jro2(2. 165,178,170 

twelfth  district.  Madrono,  Hazel 180,1^ 

thirteenth  district,  Manzanita,  Columbine 105, 203, 204 

fourteenth  district,  Goldenivd 205,206 

fifteenth  district,  Lily 207 

sixteenth  district,  Jbi^/i  Henry 209.210 

number  in  service  7 

f    Tenders,  new,  constructed  and  under  construction 32 

fi                              for  third  district,  appropriation  asked 38, 81 

ninth  district,  appropriation  asked 38, 1 48 

Tenth  district,  statistics  of 150 

Thames  River,  Connecticut,  post  lights 64 

Third  district,  statistics  of 63 

Thirteenth  district,  statistics  of 195 

Thirty-mile  Point,  New  York '. 152 

Thistle,  tender,  fifth  district 90,101 

Thunder  Bay  Island,  Michigan 166 

Tibbetts  Point,  New  York 38,151 

Tiger  Island.    (See  Fernandina  Harbor.) 

Tillamook  Rock,  Oregon 197 

Tongue  Point  depot,  Oregon 203 

Tortugas  buoy  depot,  Florida 117 

Tortugas  Harbor,  Florida 113 

Travel  pay 35 

Trinity  Shoal  light-ship,  No.  43,  Louisiana 122 

Turn  Point,  Washington 200 

Twelfth  district,  statistics  of _ 180 

Twin  River  Point,  Wisconsin 134 

Two-Bush  Island,  Maine 38,44 

Two  Harbors,  Minnesota 174 

U. 

Umi)qus  River,  Oregon 195 

V. 

Venus  Point,  South  Carolina 105 

Verbena^  tender,  second  district 53, 61 

Vermillion,  Ohio.- - 158 

Vineyard  Sound  light-ship,  No.  41 ,  Massachusetts 59 

Violet,  tender,  fifth  district 90,100 

W. 

Waackaack,  New  Jersey 38,67 

Warrington,  tender,  ninth  and  eleventh  districts  _ 125, 148, 179 

Warwick,  Rhode  Island - 38,64 

Washington  depot,  North  Carolina - 100 

Watch  Point,  Vermont 70 

West  Chop,  Massachusetts 56 


:■ 
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West,  Lieut.  Commander  C.  H.,.U.  S.  Navy 75,76 

report  of,  on  electric  buoys.  245 

West  Point,  Washington : 200 

West  Quoddy  Head,  Maine 40 

West  Sister  Island,  Ohio 159 

Whaleback,  New  Hampshire - 49 

Whistling  buoys  in  position 7 

established  and  discontinued  during  the  fiscal  year. . .  16, 17 

purposes  for  which  used « 28 

»                        in  position  in  first  district 39 

second  district ----- 63,60 

third  district 63 

fourth  district 82 

fifth  district-. 90 

sixth  district : 102 

seventh  district Ill 

eighth  district 119 

twelfth  district 180,191,192 

thirteenth  district 195 

White  Fish  Point,  Michigan .' 170 

Whitehead,  Me.,  depot - - 51 

White  River,  Michigan 130 

White  Shoal  light-ship,  No.  66,  Lake  Michigan 25,32,140 

Willamette  River,  Oregon,  post  lights 33,197,200,201 

Willapa  Bay,  Washington 198 

Wilson  Harbor,  New  York 38,153 

Wind  Point,  Wisconsin - 133 

Winter  Harbor,  Maine 43 

Winter-Quarter  Shoal  light-ship,  No.  45,  Virginia ® 

Wistana,  tender,  sixth  district i 102,110 

Wood  Island,  Maine  - 48 

Woods  HoU  depot,  Massachusetts 54,61 

Wreckof  the  PaJestine 191 

Wreck  Point,  North  Carolina 38,97 

Wreck  of  the  Scotland  light-ship.    (See  Scotland  light-ship.) 

Y. 

YaquinaBay,  Oregon 38,197 

Yerba  Buena  Island  depot,  California "--..^-.i 183,198 

Z. 
Zizania^  tender,  fourth  district 82,86>^ 
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